/^J/ 


FAST  REFERENCE 
EMISSION  DOCUMENT 


JUNE  1991 


Environment 
Environnement 


Ontario 


^^ 


I 


TCRM  ri  —  T?  OO—Q  t"^  <^  —  '^ 


F.R.E.D.  (FAST  REFERENCE  EMISSION  DOCUMENT) 
VERSION  2 


AIR  RESOURCES  BRA.NCH 
ONTARIO  MINISTRY  OF  THE  ENVIRONMENT 


JUNE  1991 


RECYCLABLE 


Cette  publication  technique 
n'est  disponible  qu'en  anqlais, 


Copyright:   Queen's  Printer  for  Ontario,  1991 
This  '^ublica'*"^'^'^  ma^r  ^Q   -ve^y^-v r\r-\^J^^^Qr^    for  non""COîTîîrier c i a  1  ^u^ 
v;ith  appropriate  attribution 


PIBS  15S1 
lO'"'  91  —  2206—063 


PREFACE 


This  is  the  second  version  of  the  Fast  Reference  Emission  Document  (FRED  V2). 

The  report  is  compiled  by  the  Emission  Inventory  Task  Group,  Air  Quality  and  Meteorology 
(AQM)  section  of  the  Air  Resources  Branch  for  the  internal  use  of  the  Ministry  of  the 
Environment  and  related  users.  The  group  welcomes  any  comment  and  suggestion  on  the 
data  presented  in  this  report.  For  further  information  please  contact  S.  K.  Wong  ,  (416)  235 
5774  or   D.  Yap,    (416)  235  5773   of  the  AQM  section.  Air  Resources  Branch. 


Simon  S  K  Wong 

Air  Quality  and  Meteorology  Section 

Air  Resources  Branch 

125  Resources  Road,  East  Wing 

Rexdale,  Ontario 

M9W  5L1 
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GENERAL 

The  Fast  Reference  Emission  Document  (FRED)  is  a  compilation  of  data  designed  to  pro- 
vide a  quick  but  comprehensive  look  at  emissions  of  the  main  pollutants  inventoried  by 
various  sources.  It  is  to  be  noted  that  the  data  given  in  FRED  are  meant  for  MOB  internai 
use  only  and  some  of  the  contents  are  tentative,  not  final  information.  FRED  consists  of 
four  consecutive  sections  A,  B,  C  and  D  for  Ontario,  Canada,  the  United  States  and  Nonh 
-America,  respectively.  The  data  in  each  section  are  grouped  under  the  subsections  of  histori- 
cal trend,  annual  emissions,  major  sources  and  other  emissions. 

Due  to  limited  availability  and  reliability  of  current  emission  data,  emphasis  is  placed  on  S02 
and  NOx  emissions  and  on  the  two  base  years,  1980  and  1985.  Complementary  tables  for 
VOC,  CO  and  particulates  are  added  for  the  base  years  only.  Since  emission  data  will  be 
continually  improved  and  revised  by  better  inventory  methodologies  and/or  more  realistic 
data,  a  regular  schedule  of  six  months  is  planned  to  update  the  FRED  tables.  This  report  is 
the  second  version  of  FRED,  which  presents  the  latest  emissions  data  obtained  by  the  emis- 
sion inventory  group  as  of  July  1990.  Another  feature  of  this  version  is  that  all  emission  tables 
are  accompanied  by  illustrative  charts. 

FRED  information  was  derived  from  different  sources.  Ontario  data  were  extracted  from 
MOE  inventories  and  reporting  systems  while  reported  and  other  tentative  emissions 
provided  by  G&P  were  used  for  other  provinces  of  Canada.  Data  from  NAPAP  tapes  (Ver- 
sion 5  for  1980)  and  several  EPA  official  reports  (for  1985  and  historical  trends)  were  com- 
bined to  obtain  the  US  emissions.  Details  of  the  source  references  are  given  at  the  footnotes 
of  each  table. 

Raw  data  for  the  compilation  of  Ontario  inventories  were  obtained  from  Statistics  Canada 
and  several  other  public  agencies.  This  information  usually  is  available  after  a  time  lag  of 
one  to  two  years.  As  a  result,  the  information  for  the  most  recent  period,  1988  to  1989,  is 
strictly  tentative.  FRED  V2  was  updated  with  better  estimates  for  VOC,  NOx  and  CO 
through  the  use  of  Mobile  4C  model  as  well  as  the  results  of  more  recent  studies  on  VOC 
emissions.  Furthermore,  the  data  obtained  from  MOE  surveys  of  the  potential  industrial 
sources  for  1986  and  1987  have  been  processed  and  included  in  the  tables  of  the  Ontario  sec- 
tion. Of  the  most  important  S02  sources,  FRED  V2  reports  emissions  up  to  1989  for  On- 
tario Hydro  stations,  Inco,  Falconbridge  and  Algoma  (wawa). 

While  every  effort  was  made  to  eliminate  errors  and  verify  the  data  represented  in  FRED,  it 
still  should  be  used  with  care  and  the  references  kept  in  mind.  The  emission  inventory  task 
group  will  keep  FRED  regularly  updated  and  expanded  with  the  most  recent  emission  data 
where  applicable. 


REVISION  AND  UPDATES  IN  FRED  V2  (compared  with  fred  vi) 


SECTION  A:  ONTARIO  EMISSIONS 


-  1986,  1987  point  source  emissions  were  revised  by  the  results  of  MOE  1986,  1987  sur- 
veys. All  five  pollutants  were  updated. 

-  Vehicle  emissions  (NOx,  VOC  and  CO)  were  re-estimated  by  Mobile  4C  faaors  for  1980 
to  1988. 

-  VOC  revised  estimates  from  general  solvent  use,  evaporation,  chemicals  and  plastics 
industries  were  updated. 

-  Recent  information  on  control  equipment  were  used  to  revise  CO,   VOC  and  particulate 
estimates  for  earlier  years  (1980  to  1984). 

- 1988  data  (all  five  pollutants)  were  added. 

-  New  top  SO2,  NOx  sources  for  1987  were  added. 

-  1988  Ontario  CO2  emission  estimates  were  added. 


The  effect  of  these  updates  and  revisions  is  summarized  in  the  following  table.  It  can  be 
noted  that  the  changes  in  SO2  emissions  are  negligible.  Vehicle  emissions  of  NOx,  VOC 
and  CO  estimated  by  Mobile  4C  factors  are  reduced  from  ten  to  twenty  percent,  which  con- 
tributes to  the  overall  reduction  provincial  total  of  NOx  and  CO.  For  VOC,  the  decrease  by 
vehicles  is  more  than  made  up  by  the  increase  of  the  revised  emissions  from  solvent  usage 
and  other  miscellaneous  area  sources.  The  industrial  surveys  for  1986,  1987  provided  more 
realistic  process  data.  The  application  of  these  data  in  calculations  showed  significant  reduc- 
tions in  VOC  and  CO  estimates  for  industrial  point  sources,  which  had  been  based  on 
theoretical  capacity  of  a  number  of  plastic  and  chemical  plants  in  earlier  calculations 
presented  in  FRED  version  1. 


IX 


SECTION  B:  CAiNADA  EMISSIONS 


-  1985  VOC  &  NOx  emissions  revised  by  C&P  for  other  provinces  were  updated.   The 
changes  in  percentage  are  given  in  the  following  table. 


SECTION  C:  UNITED  STATES  EMISSIONS 

-  Latest  information  on  emission  trends  reported  by  EPA  (up  to  1988)  was  updated 

-  VOC,  CO  and  Particulate  trend  data  were  added. 

-  1985  statewise  emissions  were  updated/  added  by  estimates  from  the  latest  official 
NAPAP  reports. 


X  - 


PERCENT  OF  EMISSION  VARIATIONS 
BETWEEN  FRED  VERSION  2  AND  1  DUE  TO  REVISION  AND  UPDATES 


SECTION  SECTOR 

YEAR 

S02 

NOx 

VOC 

PART 

CO 

ONTARIO  ONTARIO  TOTAL 

1985 

0.0% 

-4.7% 

0.8% 

-3.6% 

-16.9% 

1986 

0.6% 

-4.0% 

4.1% 

-4.7% 

-12.4% 

1987 

0.5% 

-4.0% 

4.0% 

6.1% 

-13.3% 

POINT  SOURCES 

1985 

-0.0% 

0.2% 

-31.6% 

-3.0% 

-24.7% 

1986 

0.5% 

4.0% 

-25.1% 

-3.2% 

-21.9% 

1987 

0.5% 

4.1% 

-24.3% 

-3.1% 

-23.7% 

AREA  SOURCES 

1985 

0.3% 

-6.8% 

6.0% 

-4.1% 

-15.5% 

1986 

2.3% 

-7.0% 

8.5% 

6.5% 

-10.9% 

1987 

1.9% 

-7.3% 

8.3% 

9.5% 

-11.6% 

VEHICLES 

1985 

0.1% 

-9.3% 

-15.3% 

0.1% 

-18.7% 

1986 

0.2% 

-9.4% 

-15.2% 

-0.1% 

-18.8% 

1987 

0.1% 

-9.3% 

-15.3% 

0.1% 

-18.8% 

CANADA   MANITOBA 

1985 

0.0% 

-3.3% 

5.0% 

-25.5% 

0.0% 

NEW  BRUNSWICK 

1985 

0.0% 

0.2% 

-1.4% 

-4.2% 

0.0% 

NEWFOUNDLAND 

1985 

0.0% 

-4.1% 

0.3% 

-0.6% 

0.0% 

NOVA  SCOTIA 

1985 

0.0% 

-4.3% 

-2.7% 

-2.0% 

0.0% 

ONTARIO 

1985 

-0.0% 

-4.7% 

0.8% 

-3.6% 

-16.9% 

P. E. ISLAND 

1985 

0.0% 

-6.6% 

-0.3% 

-20.1% 

0.0% 

QUEBEC 

1985 

0.0% 

-7.1% 

3.6% 

-4.2% 

0.0% 

EASTERN  TOTAL 

1985 

0.0% 

-4.9% 

1.5% 

-5.4% 

-8.3% 

ALBERTA 

1985 

0.0% 

-1.6% 

0.7% 

-13.1% 

0.0% 

BRITISH  COLUHBI 

1985 

-0.9% 

-4.0% 

2.0% 

-2.2% 

0.0% 

NW  TERR. /YUKON 

1985 

0.0% 

-1.1% 

0.7% 

-0.0% 

0.0% 

SASKATCHEWAN 

1985 

0.0% 

-1.7% 

5.0% 

-27.1% 

0.0% 

WESTERN  TOTAL 

1985 

-0.1% 

-2.3% 

1.9% 

-10.4% 

0.0% 

CANADA  TOTAL 

1985 

-0.0% 

-3.7% 

1.7% 

-7.9% 

-4.9% 

HOE/ARB/AOM  -  El 
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SUMMARY  LIST  OF  EMISSION  TABLES 
FOR  FAST  REFERENCE 


SECTiCN  COUNTRY 
PROVINCE 


TABLE 
NUMBER 


DESCRIPTION 


CURRENT  STATUS 
Tear   Pollutant 


SOURCES  &  REFERENCE 


LATEST 
UPDATE 


ONTARIO   A,l/S02 


A.1/S02HY 
A.l/NOXHY 


Trend-Major  S02  Sources  80-89  S02 
&  Province  Totals 

Ontario  Hydro  S02  Trend  80-89  S02 

Ontario  Hydro  NOx  Trend  80-89  NOx 


HOE  August  90 

MOE  (from  Ont.  Hydro  Reports)   August  90 
HOE  (from  Ont.  Hydro  Reports)   August  90 


A. 2/85 
A. 2/86 
A. 2/87 
A. 2/88 


Annual  Emissions 
by  Major  Sector 


A.3/S02/85  Major  S02  Sources  (10) 

A.3/S02/87  Major  S02  Sources  (10) 

A.3/N0X/88  Major  NOX  Sources  (10) 

A.3/N0X/87  Major  NOx  Sources  (10) 


A.4/C02/88 
A.4/ALK/85 


C02  by  sector 
Anmonia.  Alkaline  Oust 


1985  5  Major 

-  HOE 

1986  polk 

jtants 

-  MOE, 

tentative 

1987 

-  MOE, 

tentative 

1988 

-  MOE, 

tentative 

1985  S02 

-  MCE 

1987  S02 

-  MOE 

1985  NOx 

-  MOE 

1987  NOx 

-  HOE 

1988  C02 

-  Mini 

stry  of  Energy 

1985  NH3. 

Alkal. 

-  HOE 

(EAG  report) 

August  90 
August  90 
August  90 
August  90 

August  90 

August  90 

August  90 

August  90 

Feb,  90 
August  89 


8   CANADA 


. 1/S02 
. 1/NOx 


Emission  Trend 

by  Region  &  Province 


70-85  S02 
70-85  NOx 


C  i  P,  HOÊ 
C  i  P,  HOE 


August  90 
August  90 


.2/80 
.2/85 


Annual  Emission 

by  Region  &  Province 


1980  5  Major 
1985  pollutants 


C  &  P,  HOE 
C  i  P,  HOE 


August  90 
August  90 


.3/S02/80 
.3/S02/85 


Major  S02  Sources  (10) 
Major  S02  Sources  (10) 


1980  S02 
1985  S02 


C  &  P,  MOE 
C  i  P,  HOE 


April  89 
April  89 


UNITED    C.1/S02 
STATES    C.l/NOx 
C.l/VOC 
C.l/PAfiT 
C.l/CO 

C.2/S02/80 

C.2/N0X/80 

C.2/V0C/80 

C,2/PAfiT/80 

C.2/C0/80 

C.2/S02/85 

C  2/N0X/85 

C.2/V0C/85 

C.2/PAfiT/85 

C.2/C0/85 


Emission  Trend 
by  Region  &  State 


Annual  Emission,  Rank 
by  Region  &  State 


Annual  Emission,  Rank 
by  Region  &  State 


30-88  502 

80-88  NOx 

80-88  VOC 

80-88  PART 

80-88  CO 

1980  S02 

1980  NOx 

1980  VOC 

1980  PART 

1980  CO 

1985  S02 

1985  NOx 

1985  VOC 

1985  PART 

1985  CO 


EPA  reports 
EPA  reports 
EPA  reports 
EPA  reports 
EPA  reports 


NAPAP 
NAPAP 
NAPAP 
NAPAP 
NAPAP 
HAPAP 
NAPAP 
NAPAP 
NAPAP 
NAPAP 


V.5 

V.5 

V.5 

V.5 

V  5 

Report 

Report 

Report 

Report 

Report 


March  90 
March  90 
March  90 
March  30 
March  90 

July  89 
July  89 
July  89 
July  89 
July  89 
Nove*  89 
Novea  39 
NoveM  89 
Nov  ex  89 
Novem  89 


C.3/S02/85 
C.3/N0X/85 


Major  S02  Sources   (50) 
Major  NOx  Sources   (50) 


1985     S02 
1985     NOx 


NEDS,   major  pt.    report 
NEDS.   Mjor  pt .    report 


August  39 
August  89 


SUMMARY  LIST  OF  EMISSION  TABLES 
FOR  FAST  REFERENCE 
(Continued) 


SECTION  COUNTRY    TABLE 
PROVINCE   NUMBER 


DESCRIPTION 


CURRENT  STATUS     SOURCES  &  RE'ERESCE 
Year   Pollutant 


LATEST 
UPDATE 


NORTH 

D.1/S02 

Emission  Trend 

AMERICA 

D.l/NOX 

by  EAST  &  WEST  Region 

D.2/S02/85 

Annual  Emission,  Rank 

D.2/N0X/85 

by  Region  &  State/Prov 

0.2/V0C/85 

0.2/PART/85 

0.2/C0/85 

70-87  S02  -  NAPAP.  EPA.  C  i  P,  MCE  aata     August  SO 

70-87  NOx  -  NAPAP,  EPA.  C  8.  P,  MOE  data     August  90 

1985  S02  -  NAPAP,  C  &  P,  MOE  data  August  90 

1985  NOx  -  NAPAP,  C  &  P,  HOE  data  August  90 

1985  VOC  -  NAPAP,  C  &  P,  MOE  data  August  90 

1985  PART  -  NAPAP,  C  S  P,  MCE  data  August  90 

1985  CO  -  NAPAP,  C  &  P,  MCE  aata  August  90 


D.3/S02/85   Major  S02  Sources  (50)    1985  S02 
0.3/S02/80   Major  S02  Sources  (50)    1980  S02 


NEDS  major  points.  C  4  P.  MOE 
NAPAP  V.5,  C  8.  P.  MCE  data. 


ALigust  39 
SiL-G-st  39 


(13 


SECTION  A:    ONTARIO    EMISSIONS 


(2; 


A.1/S02 


ESTIMATED   EMISSION  TREND  OF  MAJOR  SULPHUR  DIOXIDE  SOURCES   IN  ONTARIO 

(1,000  METRIC  TONS) 


EMITTERS 


TYPE 


LOCATION 


1980     1981     1982       19M       1984       1985       1986       1987       1988       1989 


INCO 

Copper  k   Nicke 
Smelter  ♦  lOfiP 

ISudbyry 

812 

723 

328 

4S9 

583 

595 

535 

559 

658 

537 

FALC0NB«ID6E 

Nickel  Smelter 

Sudbury 

123 

114 

61 

79 

84 

74 

90 

72 

60 

67 

ALGOHA  STEEL 

Iron  Ore 

Vawa 

151 

132 

71 

82 

127 

116 

100 

87 

30 

71 

ONTARIO  HYDRO 

Utilities 

-Lambtofl 

Courtright 

150 

154 

152 

171 

145 

118 

96 

105 

90 

89 

-Nantlcoke 

Manticoke 

H4 

181 

207 

199 

222 

169 

139 

159 

156 

145 

-Lâkeview 

Toronto 

75 

63 

57 

57 

56 

44 

27 

46 

48 

56 

-Heârn 

Toronto 

16 

5 

7 

1 

0 

0 

0 

0 

0 

-Thunder  Bay 

Thunder  Bay 

10 

3 

9 

9 

10 

6 

9 

10 

7 

-Keith 

Windsor 

1 

4 

6 

1 

1 

0 

0 

0 

0 

-Lennox 

Bath 

0.3 

1 

2 

0 

0 

0 

0 

2 

4 

-Atikokan 

Atlkokan 

0 

0 

0 

0 

0 

2 

4 

5 

4 

HYDRO  TOTAL 

396 

418 

450 

43« 

444 

337 

270 

332 

321 

305 

AlgoTM  Steel 

Iron  &  Steel 

Sault  Ste  Marrie 

U 

9 

6 

7 

8 

11 

11  • 

11  ' 

14 

Steico 

Iron  &  Steel 

Hamilton 

16 

10 

7 

7 

11 

7 

7 

7 

7 

Imperial  Oil 

Oil  Refinery 

Sarnia 

23 

27 

25 

23 

25 

20 

22 

28 

28  * 

28  * 

Shell  Oil 

01 1  Refinery 

Sarnl* 

16 

15 

13 

12 

14 

16 

15 

15 

15  * 

15  * 

Pulp  I  Paper   Industries 


31        31         31  ♦      32  ♦       32  ♦       30  29  29  29  '       29 


Sub-Total 
Other  sources 


1,589  1.479      992     1.139     1.428     1.301      1.178     1,240     1,208     1.173 
175       167       150         137         143         156         167         159         173         173 


PROVINCIAL   TOTAL 


1.764  1,646  1.142     1,276     1.571     1.457     1.345  il, 409  §1.381  »1,345  9 


E«1»»1on  data   for   1987,1988  &  1989  are  preliminary  estlaates  and  not  final  figures. 

*  Estlnated  Values 

9  tentative  provincial   total 

•  not  updated 
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1980-1988  ONTARIO  HYDRO  S02  EMISSION  TREND 

(Tonnes) 


A.1/S02HY 


REGION  HYDRO  STATION 


1981 


1982 


1983 


1984 


1985 


1986 


1987 


ONTARIO  HYDRO  TOTAL 


1939 


1 

J.C.SEITH  G. S. 

851 

3,960 

5,330 

923 

315 

0 

0 

0 

0 

0 

1 

LAHBTON  G. S. 

149.774 

154,000 

152,000 

171,000 

145,000 

118.000 

95,300 

105,000 

90.000 

39.000 

2 

NANTICOKE  G. S. 

144,001 

181,000 

207,000 

199,000 

222,000 

169,000 

139,000 

159.000 

165,000 

145.000 

3 

LAKEVIEW  G. S. 

75,080 

53.199 

67,000 

56,500 

56,400 

43,800 

26,500 

45.700 

48,300 

55,000 

3 

R.L.HEARN  G. S. 

15,278 

5,540 

6,560 

529 

0 

0 

0 

0 

0 

0 

4 

LENNOX  G. S. 

324 

1,060 

1,800 

0 

0 

0 

0 

107 

1.510 

3,700 

6 

ATIKOKAN  G. S. 

0 

0 

0 

0 

0 

1,040 

1,590 

4.060 

5.130 

4,400 

6 

THUNDER  BAY  G. S. 

9,727 

8,740 

9,420 

9,420 

10.000 

4,740 

5,290 

8,540 

9.570 

5.700 

395.036  417,500  450.210  437.472  444.215  336,580  259,580  332,407  520,510  304,300 


Source:  Ontario  Hydro  Reports. 
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;6)  A.l/NOXHY 


1980-1988  ONTARIO  HYDRO  NOx  EMISSION (*)    TREND 

(Tonnes) 


REGION  HYDRO  STATION         1980     1981     1982     1983     1984     1985     1986     1987     1988     1989 


J.C.KEITH  G.S. 

215 

1.058 

2.142 

337 

307 

0 

0 

0 

0 

0 

LAMBTON  3.S. 

18.855 

19.933 

19.890 

18.400 

19.933 

18,400 

15.180 

18,400 

18,400 

18.400 

NANTI  COKE  G.S. 

55.559 

64,399 

73,600 

75.132 

72,065 

59,799 

50,599 

55,199 

49,066 

47.532 

LAXEVIEU  G.S. 

19.775 

18,395 

19,390 

19.933 

18,400 

13,546 

7.973 

14.260 

16.866 

21.456 

R.L.HEARN  G.S. 

4.660 

1,533 

1.563 

169 

0 

0 

0 

0 

0 

0 

LENNOX  G.S. 

101 

291 

367 

0 

0 

0 

0 

72 

843 

2.300 

5 

ATIKOKAN  G.S. 

0 

0 

0 

0 

0 

445 

767 

1,687 

2.760 

2.453 

5 

THUNDER  BAY  G.S. 

1.548 

3,219 

5.814 

4.293 

3.680 

2.147 

2,760 

4,907 

4.447 

4.293 

ONTARIO  HYDRO  TOTAL       100.813  108,829  123,385  118,253  114.385   94,437   77.279   94,525   92,352   95.444 


*  Note:  NOx  calculated  as  H02 
Source;  Ontario  Hydro  Reports. 
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A.  2/85 


ONTARIO  TOTAL  EMISSIONS  BY  SECTOR 


YEAR 

-   1985 

(Tonnes/Year) 

SECTOR 

S02 

W 

NOx 

(X) 

VOC  (a) 

(X) 

PART 

(X) 

CO 

(X) 

Total   Vehicles   (b) 

17,316 

1.25 

254.394 

45.  SX 

218,908 

35. OX 

33,421 

17. 3X  1 

,707,131 

67. 3X 

Off-Highway  Engines 

3,335 

Q.n 

47.544 

3.5X 

23.248 

3.7X 

4,269 

2.2X 

128.696 

5. IX 

?ai  Iroad(c) 

2,241 

0.2X 

28,189 

5. IX 

1,369 

0.2X 

1,521 

0.8X 

11.271 

0.4X 

Aircrafts    (d) 

511 

0.0Ï 

10.110 

1.8X 

3.346 

0.5X 

310 

0.2X 

37,845 

1.5X 

Marine 

6,531 

0.4Ï 

5,678 

l.OX 

11.295 

1.3X 

486 

0.3X 

35.664 

1.4X 

Residential 

11.144 

0.8X 

15,351 

2.8X 

34,574 

5.5X 

49,840 

25. 8X 

199,267 

7.9X 

Contnerclal 

1.985 

O.IX 

9,165 

1.5X 

454 

O.IX 

486 

0.3X 

1.223 

O.OX 

Industrial 

10.202 

0.7X 

4,576 

0.3X 

55 

O.OX 

4.548 

2.4X 

673 

O.OX 

Incinerat  ion(e) 

705 

O.OX 

2,843 

0.5X 

1,933 

0.3X 

12.451 

6.4X 

47.507 

1.9X 

Fire  S  VOC  evap.    processes 

0 

o.ox 

1,463 

0.3X 

271,104 

43. 3X 

6,125 

3.2X 

12,457 

0.5X 

**  AREA-SOURCE   SUBTOTAL 

53,971 

3.75 

379,413 

68.  IX 

555,286 

90. 5X 

113,555 

58.  7X  2 

.181.733 

36.  OX 

Electric  Utilities 

335.565 

23. IX 

94,542 

17. OX 

440 

O.IX 

6.902 

3.6X 

3,311 

O.iX 

Non-Fe  Smelters 

759.352 

52. 8X 

4,914 

0.9X 

35 

O.OX 

8,326 

4.3X 

143 

O.OX 

Other  Primary  Hetals 

26,679 

1.8X 

14,198 

2.5X 

6.808 

I.IX 

10.445 

5.4X 

205.223 

8. IX 

Petroleum  Refineries 

50.365 

4.  IX 

17,536 

3. IX 

12.103 

1.9X 

5.032 

2.5X 

46,060 

1.8X 

Pulp  &  Paper 

29,610 

2. OX 

11,713 

2. IX 

6.200 

l.OX 

25,043 

12. 9X 

37.711 

1.5X 

Chemicals 

10.204 

0.7X 

14,725 

2.5X 

16.466 

2.6X 

3,196 

1.7X 

3.976 

Q.Zt 

Other  Manufactures 

34.367 

2.4X 

15.071 

2.7X 

16.272 

2.6X 

15.098 

7.8X 

6.302 

0.2X 

Mining  &  Ore  processing 

130,542 

9. OX 

1.189 

0.2X 

13 

O.OX 

3.197 

1.7X 

47,535 

1.9X 

Miscellaneous 

5,246 

0.4X 

4.199 

O.SX 

786 

O.IX 

2.586 

1.3X 

5.729 

0.2X 

**  POINT-SOURCE   SUBTOTAL 

1,403.029 

96. 3X 

178,087 

31. 9X 

59,126 

9.5X 

79,825 

41. 3X 

355.989 

14. OX 

TOTAL 


1.457.000  100. OX  557.500  100. OX  625,411  100. OX  193.382  100. OX  2,537,721  100. OX 


(a)  Area:  Inclides  forest  fire,  excludes  emissions  from  landfills,  natural  and  other  open  sources. 

Points:  revised  4  updated  Petro.  chemical  sectors  from  Levelton  Reports,  CiP  new  surveys  in  1990  for  VOC. 

(b)  Vehicles:  1985  NOx.  VOC  (CiP).  CO  (MOE)  factors  from  Mobile  4C. 

(c)  New  CiP  factors  for  NOx.  VOC. 

(d)  Includes  inflight  emissions. 

(e)  Particulates:  excluding  emissions  from  pesttcde  applications  (85  Ctf  estimated:  52>CT). 
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A. 2/86 


ONTARIO  TOTAL  EMISSIONS  BY  SECTOR 


YEAR 

-  1986 

(Tonnes/Year) 

SECTOR 

S02 

(X) 

NOx 

(X) 

VOC  (a) 

(X) 

PART 

(5) 

CO 

(5) 

Total   Vehicles   (b) 

17,742 

1.3X 

261.915 

46. SX 

226,971 

33.  IX 

34,563 

7.95   1 

.769,503 

61.25 

Off-Highway  Engines 

3.429 

0.35 

48.038 

8. SX 

25.349 

3.  75 

4,401 

1.05 

143,582 

5. OX 

Railroad(c) 

1.982 

O.IX 

24,937 

4.  SX 

1.211 

0.2X 

1,346 

0.35 

9,970 

0.35 

Aircrafts    (d) 

696 

O.IX 

11,942 

2. IX 

5,437 

0.8X 

450 

0.15 

43,073 

1.55 

Marine 

7.442 

0.6X 

8,364 

1.5X 

13.445 

2.05 

661 

0.25 

37,499 

1.35 

Resident  ial 

11.506 

0.9X 

15,331 

2.7X 

34,781 

5.15 

50,133 

11.55 

200,410 

6.95 

Commercial 

2.358 

0.2S 

7,061 

1.3X 

300 

0.05 

184 

0.05 

1,584 

0.15 

Industrial 

14.982 

I.IX 

4,741 

0.8X 

42 

0.05 

7,002 

1.65 

486 

O.OX 

Inclneratlon(e) 

727 

O.IX 

3.195 

0.6X 

4,529 

0.75 

13,384 

3.15 

50,648 

1.8X 

Fire  &  VOC  evap.    processes 

0 

O.OX 

7,131 

1.3X 

309,255 

45.15 

244,540 

56.25 

267,749 

9.35 

•♦  AREA-SOURCE   SUBTOTAL 

60.864 

4.5X 

392,655 

70. IX 

621,319 

90.55 

356,564 

81.95  2 

,524,504 

87.25 

Electric  Utilities 

269.766 

20. IX 

77,384 

13. 8X 

372 

0.15 

6,433 

1.55 

2.784 

0.15 

Non-Fe  Smelters 

725.055 

53. 9X 

4,536 

0.8X 

33 

0.05 

8,304 

1.95 

139 

O.OX 

Other  Primary  Hetals{*) 

29.095 

2.2X 

13,113 

2.3X 

9,546 

1.45 

13,524 

3.15 

214.153 

7.45 

Petrolewn  Refineries 

67.531 

5. OX 

17,760 

3.2X 

12,378 

1.85 

6.048 

1.45 

50.587 

1.75 

Pulp  &  Paper 

28.578 

2.  IX 

12.052 

2.2X 

6.549 

1.05 

26.759 

5.15 

36.623 

1.3X 

Chemicals 

10.650 

0.8X 

17,080 

3. IX 

16.196 

2.45 

2.668 

0.65 

4,385 

0.2X 

Other  Manufactures 

35.881 

2.7X 

20,158 

3.6X 

18.810 

2.75 

8.866 

2.05 

13,233 

0.5X 

Mining  &  Ore  processing 

114,162 

8.5X 

958 

0.2X 

13 

0.05 

3.564 

0.85 

41,077 

1.4X 

Miscellaneous 

3.853 

0.3X 

4.041 

0.7X 

744 

0.15 

2.548 

0.65 

5.944 

0.2X 

*'  POINT-SOURCE   SUBTOTAL     : 

1.284.570 

95.  5X 

167,091 

29.95 

64 , 539 

9.45 

78.835 

18.15 

368,924 

12. 8X 

TOTAL 


1,345,434   100.05  559,746   100.05  685.959   100.05     435.499   100.05  2.893.428  100.05 


Notes: 

(a)  Area:  incHdes  forest  fire,  excludes  emissions  from  landfills,  natural  and  other  open  sources. 

Points:  revised  i  updated  Petro.  chemical  sectors  from  Levelton  Reports.  CiP  new  surveys  in  1990  for  VOC. 

(b)  Vehicles:  1985  NOx.  VOC  (C&P),  CO  (MCE)  factors  from  Mobile  4C  with  updated  1986  Ontario  data. 

(c)  New  CIP  factors  for  NOx,  VOC. 

(d)  Includes  inflight  emissions. 

(e)  Particulates:  excluding  emissions  fro»  pesticde  applications  (85  CAP  esti*ated:  52KT). 
(*)  Tentative 
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ONTARIO  TOTAL  EMISSIONS  BY  SECTOR 


YEAR 

-   1987 

(Tonnes/Year) 

SECTOR 

S02 

(S) 

NOx 

(X) 

VOC   (a) 

(X) 

PART 

(X) 

CO 

(X) 

Total   Vehicles   (b) 

18.509 

1.3X  273.794 

46.  3X 

236,409 

34. 8X 

35.319 

11. IX   1 

.841.395 

64. 9X 

Off-Highway  Engines 

3.528 

0.31 

49.178 

8.4X 

26.329 

3.9X 

4,588 

1.4X 

145.388 

5. IX 

Railroad(c) 

2.042 

O.IS 

25.582 

4.4X 

1.247 

0.2X 

1.386 

0.4X 

10.253 

0.4X 

Aircrafts   (d) 

705 

O.IX 

12.005 

2.  IX 

5.505 

0.8X 

466 

O.IX 

43.303 

1.5X 

Marine 

9.451 

0.7X 

6.284 

I.IX 

13.117 

1.9X 

628 

0.2X 

37.041 

1.3X 

Residential 

10.035 

0.7X 

14,539 

2.5X 

35.342 

5.2X 

50.907 

15. 5X 

203.649 

7.2X 

Commercial 

2.246 

0.2X 

5,515 

l.OX 

225 

o.ox 

150 

O.OX 

1.286 

O.OX 

Industrial 

15.741 

1.2X 

5.183 

I.IX 

64 

o.ox 

3,314 

2. ex 

757 

o.ox 

Incinerat  ion(e) 

721 

O.IX- 

2,907 

0.5X 

4,412 

0.5X 

12.733 

3.9X 

48.581 

1.7X 

Fire  i  VOC  evap.    processes 

0 

O.OX 

4.035 

0.7X 

290,774 

42. 3X 

129.022 

39. 5X 

144.152 

5. IX 

"  AREA-SOURCE  SUBTOTAL 

64.079 

4.5X 

400.324 

58. 4X 

513.424 

90. 4X 

244.213 

75. OX  2 

.475.320 

87. 3X 

Electric  Utilities 

332.492 

23. 6X 

94,629 

15. 2X 

485 

O.IX 

8,910 

2.7X 

3.529 

O.IX 

Non-Fe  Smelters 

730.672 

51. 9Ï 

4,715 

0.3X 

34 

O.OX 

7.958 

2.4X 

146 

o.ox 

Other  Primary  Metals(*) 

29.346 

2. IS 

13,192 

2.3X 

9,550 

1.4X 

14,474 

4.4X 

214.206 

7.5X 

Petroleim  Refineries 

73.203 

5.2X 

18.162 

3. IX 

12.917 

1.9X 

6.292 

1.9X 

47.259 

1.7X 

Pulp  &  Paper 

28.573 

2. OS 

12,135 

2.  IX 

6.587 

l.OX 

26.759 

8.2X 

37.185 

1.3X 

Chemicals 

11.001 

0.81 

16,547 

2.8X 

16,214 

2.4X 

2.157 

0.7X 

4.430 

0.2X 

Other  Manufactures 

34,873 

2.5X 

20.160 

3.4X 

18,898 

2.8X 

8.813 

2.7X 

13,286 

0.5X 

Mining  &  Ore  processing 

100.937 

7.2X 

938 

0.2X 

12 

O.OX 

3.385 

l.OX 

34.922 

1.2X 

Miscellaneous 

4,002 
1,345.098 

0.3X 

95.  5X 

4,066 

184,545 

0.7X 
31. 5X 

743 
55,440 

O.IX 
9.5X 

2.559 

0.8X 

5.944 

361,006 

0.2X 

"  POINT-SOURCE  SUBTOTAL 

81,307 

25.  OX 

12. 7X 

TOTAL 


1.409.175  100. OX  534, 95«  130. OX  678,864  100. OX  325,520  100. OX  2.837.326  100. OX 


(a)  Area:  inclides  forest  fire,  excludes  emissions  from  landfills,  natural  and  other  open  sources. 

Points:  revised  &  updated  Petro.  chemical  sectors  from  Levelton  Reports,  CiP  new  surveys  in  1990  for  VOC. 

(b)  Vehicles:  1985  HOx.  VOC  (CJP).  CO  (MOE)  factors  from  Mobile  4C  with  updated  1987  Ontario  data. 

(c)  Hew  CiP  factors  for  NOx.  VOC. 

(d)  Includes  inflight  emissions. 

(e)  Particulates:  excluding  emissions  from  pesticde  applications  (85  ChP   estimated:  521CT). 
(*)  Tentative 


MOE/ARB/AQM/El 
Dec -90 


(H) 


A.  2/88 


ONTARIO  TOTAL  EMISSIONS  BY  SECTOR 

YEAR  -   1988  (Tsntative) 
(Tonnes/Year) 


SECTOR 

S02 

(X) 

NOx 

(X) 

VOC  (a) 

(X) 

PART 

(X) 

CO 

(X) 

Total  Vehicles  (b) 

19,596 

1.4X 

237.269 

45.  5X 

247.121 

31. 9X 

37.567 

4  4X  1 

.923.820 

55. OX 

Off-Highway  Engines 

3.306 

0.2X 

45,004 

7.3X 

27.358 

3.5X 

4.499 

0.5X 

167.920 

4.8t 

Rai  Iroad(c) 

2.857 

0.2X 

35,934 

5.8X 

1.745 

0.2X 

1.939 

0.2X 

14.367 

0.4X 

Aircrafts  (d) 

724 

O.IX 

12,190 

2. OX 

5.669 

0.7X 

490 

O.IX 

43.578 

1.2X 

Marine 

8.550 

0.6X 

6.055 

l.OX 

13.284 

1.7X 

586 

O.IX 

37.588 

I.IX 

Resident lal 

10.400 

0.8Ï 

15,721 

2.5X 

35.976 

4.5X 

51.792 

6. IX 

207.226 

5.9X 

Commercial 

2.771 

0.2X 

6.440 

l.OX 

262 

O.OX 

200 

O.OX 

1,451 

O.OX 

Industrial 

19.047 

1.4X 

5.584 

0.9X 

44 

O.OX 

9.141 

I.IX 

502 

O.OX 

Incineration{e) 

733 

O.IX 

2,956 

0.5X 

4.485 

0.5X 

12.946 

1.5X 

49.393 

1.4X 

Fire  &  VOC  evap.  processes 

0 

o.ox 

17,594 

2.9X 

373.504 

48.  2X 

646,501 

76. 2X 

593.136 

19. 8X 

"  AREA-SOURCE  SUBTOTAL 

57.983 

4,9X 

434,856 

70. 4X 

709,949 

91. 6X 

755,861 

90. 3X  3 

.138.982 

89.  7X 

Electric  Utilities 

320,595 

23. 2X 

92,487 

15. OX 

530 

O.IX 

10.734 

1.3X 

4,025 

O.IX 

Non-Fe  Smelters 

718.350 

52.05 

4.710 

0.8X 

35 

O.OX 

7.271 

0.9X 

146 

O.OX 

Other  Primary  Hetals 

29.362 

2. IX 

13,175 

2.  IX 

9.555 

1.2X 

14.437 

1.7X 

214.719 

6. IX 

Petroleum  Refineries 

73.203 

5.3X 

18.162 

2.9X 

12.917 

1.7X 

6.292 

Q.n 

47.259 

1.4X 

Pulp  &  Paper 

28.573 

2. IX 

12.135 

2. OX 

5.587 

0.8X 

26.759 

3.2% 

37.185 

I.IX 

Chemicals 

11.001 

0.8X 

16.647 

2.7X 

16.214 

2.  IX 

2.157 

0.3Ï 

4.430 

O.IX 

Other  Manufactures 

34.873 

2.5X 

20.160 

3.3X 

18.898 

2.4X 

8.813 

l.OX 

13.286 

0.4X 

Mining  &  Ore  processing 

93.250 

6.8X 

965 

0.2X 

12 

O.OX 

3.297 

0.4X 

32.872 

0.9X 

Miscel  laneous 

4.002 

0.3X 

4.066 

0.75 

743 

O.IX 

2.559 

0.3X 

5,944 

0.2X 

**  POINT-SOURCE  SUBTOTAL 

1.313,207 

95. IX 

182.509 

29. 5X 

65.490 

3  4X 

32,318 

9.7X 

359.866 

10. 3X 

TOTAL 


1.381.190  100. OX  617.365  100. OX  775.439  100. OX  848.179  100. OX  3.498.848  100. OX 


Notes: 

(a)  Area;  inclides  forest  fire,  excludes  emissions  from  landfills,  natural  and  other  open  sources. 

Points:  revised  &  updated  Petro.  chemical  sectors  from  Levelton  Reports.  CiP  new  surveys  In  1990  for  VOC. 

(b)  Vehicles:  1985  NOx.  VOC  (CiP).  CO  (HOE)  factors  from  Mobile  4C  with  updated  1988  Ontario  data. 

(c)  New  C&P  factors  for  NOx.  VOC. 

(d)  Includes  inflight  emissions. 

(e)  Particulates:  excluding  emissions  fro»   pesticde  applications  (85  CAP  estiiMted:  52Cr). 


MOE/ARB/AQM/EI 
Dec-90 


(12) 


1985  ONTARIO  S02  EMISSION  DISTRIBUTION 
Major  Sectors  -   1.457  million  tonnes 


Smelters  (52.8%) 


Utilities  (23.1%) 


Others  (7.3%) 
Area  Sources  (3.7%) 


Mining  cS:  Ore  (9.0%) 
PetroRefin.  (4.1%) 


1988  ONTARIO  S02  EMISSION  DISTRIBUTION 
Major  Sectors  -  1.381  million  tonnes(*) 


Smelters  (52.0%) 


Utilities  (23.2%) 


Others  (7.8%) 


Area  Sources  (4.9%) 


Mining  &  Ore  (6.7%) 
Petro  Refin.  (5.3%) 


(*)  Tentative 


(13) 


1985  ONTARIO  NOx  EMISSION  DISTRIBUTION 
Major  Sectors  -  558  kilotonnes 


Vehicles  (45.6% 


Utilities  (17.0%) 


Other  Transp.  (16.4%) 


Others  (11.8%) 


Petro  Refin.  (3.1%) 
Mis.  Area  Srces  (6.0%) 


1988  ONTARIO  NOx  EMISSION  DISTRIBUTION 
Major  Sectors  -  617ki]otonnes(*) 


Vehicles  (46.5%) 


Other  Transp.  (16.1%) 


Utilities  (15.0%) 


Others  (11.6%) 


Petro  Refin.  (19%) 
Mis.  Area  Srces  (7.8%) 


(*)  Tentative 


(14) 

1985  ONTARIO  VOC  EMISSION  DISTRIBUTION 
Major  Sectors  -  625  kilotonnes 


Vehicles  (35.0%) 


Oth.Transp.  (6.3%) 
Chemicals  (2.6%) 


Petro  (1.9%) 
Others  (4.9%) 


Mis.  Area  Sources  (49.3%) 


1988  ONTARIO  VOC  EMISSION  DISTRIBUTION 
Major  Sectors  -  775  ki]otoniies(') 


Oth.Transp.  (6.3%) 
Chemicals  (2.1%) 


Mis.  Area  Sources  (53.4%) 


Vehicles  (31.9%) 


Petro  (1.7%) 
Others  (4.7%) 


(•)  Tentative 


(15) 


A.3/S02/85 


MAJOR  S02  POINT  SOURCES  IN  ONTARIO  -  1985 


Rank       NAME 


CITY 


S02 

(Tonnes) 


TOTAL  OF  10  MAJOR  SOURCES   : 


1,266,909 


Ontario 
Percent 


1  Inco 

Sudbury 

695,000 

47.7% 

2  Nanticoke  Gs 

Nanticoke 

169,000 

11.6% 

3  Lambton  Gs 

Courtright 

118,000 

8.1% 

4  Algoma  Ore 

Wawa 

115,890 

8.0% 

5  Falconbridge 

Falconbridge 

74,352 

5.1% 

6  Lakeview  Gs 

Mississauga 

43,800 

3.0% 

7  Imperial  Oil 

Sarnia 

19,595 

1.3% 

8  Shell  Can 

Corunna 

16,105 

1.1% 

9  Lake  Ont.  Cement 

Picton 

7,748 

0.5% 

10  Algoma  Steel 

Sault  Ste  Marie 

7,419 

0.5% 

87.0% 


Ontario  provincial  total 


1,457,000 


HOE/ARB/AQM/EI 
Aug-90 


(16)  A.3/S02/87 


MAJOR  S02  POINT  SOURCES   IN  ONTARIO   -   1987 


S02 

Ontario 

Rank    NAME 

CITY 

(Tonnes) 

Percent 

1   Inco 

Sudbury 

658,548 

46.7% 

2   Nanticoke  Gs 

Nanticoke 

159,000 

12.0% 

3   Lambton  Gs 

Courtright 

105,000 

7.5% 

4   Algoma  Ore 

Wawa 

86,771 

6.2% 

5   Falconbridge 

Falconbridge 

72,000 

5.1% 

6   Lakeview  Gs 

Mississauga 

45,700 

3.2% 

7   Imperial  Oil 

Sarnia 

28,334 

2.0% 

8   Shell  Can 

Corunna 

14,646 

1.0% 

9(*)Algoma  Steel 

Sâult  Ste  Marie 

10,983 

0.8% 

10   Thunder  Bay  Gs 

Thunder  Bay 

8,540 

0.5% 

TOTAL  OF  10  MAJOR 

SOURCES  : 

1,199,522 

85.1% 

***  Ontario  provincial  total     ■  1,409,176 


(*)  Tentative 


MOE/ARB/AQM/EI 
Oec-90 


(17: 


EMISSIONS  from  ONTARIO  MAJOR  S02  POINT  SOURCES  m  1987 

kilotonnes 
0  100         200         300         400         500         600         700 


Inco 
Nanticoke  Gs 
Larabton  Gs 
AJgoma  Ore 
Falconbridge 
Lakeview  Gs 
Imperial  Oil   ~J 
Shell  Can 
Algoma  Steel   1 
Thunder  Bay  Gs   ] 


EMISSIONS  from  ONTARIO  MAJOR  S02  POINT  SOURCES  in  1985 

kilotonnes 
0         100       200       300       400       500       600       700       800 


Inco 

Nanticoke  Gs 

Lambton  Gs 

Algoma  Ore 

Falconbridge 

Lakeview  Gs 

Imperial  Oil 

Shell  Can 

Lake  On. Cement 

Algoma  Steel 


(18)  A.3/NOX/85 


MAJOR  NOx  POINT  SOURCES  IN  ONTARIO   -   1985 


NOx 

Ontario 

Rank   NAME 

CITY 

(Tonnes) 

Percent 

1  Nanticoke  Gs 

Nanticoke 

59,799 

10.7% 

2  Lambton  Gs 

Courtright 

18,400 

3.3% 

3  Lakeview  Gs 

Mississauga 

13,646 

2.4% 

4  Stelco 

Hamilton 

5,558 

1.0% 

5  Petrosar 

Corunna 

5,525 

1.0% 

6  Inco 

Sudbury 

4,893 

0.9% 

7  Esso  Chemicals 

Sarnia 

3,993 

0.7% 

8  Imperial  Oil 

Sarnia 

3,629 

0.7% 

9  Algoma  Steel 

Sault  Ste  Marie 

3,207 

0.6% 

10  Dow  Chemicals 

Sarnia 

3,080 

0.6% 

TOTAL  OF  10  MAJOR  SOURCES   :  121,738  21.8% 

***  Ontario  provincial   total     -  557,500 


MOE/ARB/AOM/EI 
Aug-90 


(19] 


A.3/NOX/87 


MAJOR  NOx  POINT  SOURCES  IN  ONTARIO  -  1987 


. 

NOx 

Ontario 

Rank    NAME 

CITY 

(Tonnes) 

Percent 

1   Nanticoke  Gs 

Nanticoke 

55,199 

9.4% 

2   Lambton  Gs 

Courtright 

18,400 

3.1% 

3   Lakeview  Gs 

Mississauga 

14,250 

2.4% 

4{*)Stelco 

Hamilton 

5,796 

1.0% 

5{*)Petrosar 

Corunna 

5,525 

0.9% 

6   Thunder  Bay  Gs 

Thunder  Bay 

4,907 

0.8% 

7   Inco 

Sudbury 

4,636 

0.8% 

8(*)Esso  Chemicals 

Sarnia 

3,993 

0.7% 

9{*)St  Lawr. Cernent 

Mississauga 

3,233 

0.6% 

10(*)Dow  Chemicals 

Sarnia 

3,080 

0.5% 

TOTAL  OF  10  MAJOR  SOURCES   : 


119,027 


20.3% 


Ontario  provincial  total 


584,968 


(*)    Tentative 


MOE/AfiB/AQM/EI 
Jan-91 


(20) 


EMISSIONS  from  ONTARIO  MAJOR  NOx  POINT  SOURCES  in  1987 

kilotonnes 
0  10  20  30  40  50  60 


Nanticoke  Gs 

Lambton  Gs 

Lakeview  Gs 

Stelco 

Petrosal 

Thunder  Bay  Gs 

Inco 

Esso  Chemicals 

St  Lawr.Cement 

Dow  Chemicals 


EMISSIONS  from  ONTARIO  MAJOR  NOx  POINT  SOURCES  m  ^985 

kilotonnes 
0  10  20  30  40  50  60  70 


Nanticoke  Gs 

Lambton  Gs 

Lakeview  Gs 

Stelco 

Petrosal 

Inco 

Esso  Chemicals 

Imperial  Oil 

AJgoma  Steel 

Dow  Chemicals 


—^ 

(21) 


A.4/C02/88 


1988  ONTARIO  CARBON  DIOXIDE  EMISSIONS 


Kilotonnes 


SECTOR 

OIL 

NAT. GAS 

NGL 

COAL 

WOOD/ 
WASTE 

C02 
TOTAL 

Residential 

4,654 

12,122 

670 

0 

1,548 

19,004 

Commericial 

3,172 

7,509 

179 

0 

0 

10,860 

Industrial 

7,053 

17,330 

377 

18,223 

7,100 

50,083 

Transportation 

41,775 

25 

522 

0 

0 

42,422 

Electric  Utili 

ties 

589 

447 

0 

31,274 

0 

32,310 

Others 

5,873 

3,766 

24 

0 

0 

9,563 

ONTARIO  TOTAL 


63,126       41,199         1,872       49,497         8,548       154,342 


Source:  Ontario  Ministry  of  Energy.  Economics  &  Forecast  Section, 
February  1990. 


HOE/ARB/AQM/EI 
Aug-90 


.22] 


1988  CARBON  DIOXIDE  EMISSIONS  m  ONTARIO 
By  Sector  &  Fuel  Type  -  Million  Tonnes 


Residential  Industrial  Electric  Utilities 

Commericial  Transportation  Others 

ED  Oil  □  Gas  M  NGL 

^  Coal  ^  WoodAVaste 


1988  ONTARIO  CARBON  DIOXIDE  DISTRIBUTION 
Major  Sectors  -  164  million  tonnes 


Industrial  (30.5%) 


Transportation  (25.8%) 


Commericial  (6.6%) 


Residential  (11.6%) 


Others  (5.9%) 


Electric  Utilities  (19.7%) 


(23)  A.4/ALK/85 

1985  AMMONIA  &  ALKALINE  DUST  EMISSIONS   IN  ONTARIO 


POLLUTANT 


CATEGORY 


Tonnes 


Percent 


AMMONIA 


Natural 

Soils 

52,954 

46.5 

Sources 

Amimal   Waste 

10,418 

9.2 

Forest  Fires 

3 

0.0 

Human  Breath 

50 

0.0 

Subtotal: 

63,425 

55.7 

Anthropogenic 

Combustion 

537 

0.5 

Area  Sources 

Incineration 

37 

0.0 

Livestock  Manageme 

33,208 

29.2 

Fertil izer  Appl ica 

1,705 

1.5 

Cigarette  Smoking 

2 

0.0 

Subtotal: 

35,489 

31.2 

Anthropogenic 

Industrial 

14,781 

13.0 

Point  Sources 

Incineration 

78 

0.1 

Subtotal: 

14,859 

13.1 

113,773 

100.0 

ALKALINE  DUST 


Natural    Sources 

Soils 

60, 

,789 

3.9 

Forest  Fires 

Subtotal: 

2 

0.0 

60, 

,791 

3.9 

Anthropogenic 

Combustion 

1, 

,214 

0.1 

Area  Sources 

Transportion 

118 

0.0 

Open  Sources(a) 

1, 

,466, 

,491 

93.2 

Open  Burning 

Subtotal  : 

<1 

0.0 

1 

,467, 

,823 

93.3 

Anthropogenic 

Industrial 

43. 

.090 

2.7 

Point  Sources 

Combustion 

<1 

0.0 

Incineration 

Subtotal  : 

1, 

,037 

0.1 

44 

,127 

2.8 

ALKALINE  DUST 

1 

,572 

,741 

100.0 

(a)   Open  Sources: 

including  paved  and  unpaved 

roads. 

HOE/ARB/AQM/El 

Aug-90 

(24) 

1985  ONTARIO  AMMONIA  EMISSIONS 
Major  Sectors  -  114  IdJotonnes 


Soils  (46.5%) 


Amimal  Waste  (9.2%) 


Others  (0.6%) 

Industrial  (13.0%) 
Fertilizer  Application  (1.5%) 


Livestock  Management  (29.2%) 


1985  ONTARIO  ALKAUNE  DUST  EMISSIONS 
Major  Sector  -  1.6  million  tonnes 


Open  Source  (93.2%) 


Soils  (3.9%) 
Indifsmàjfr^o) 


(25) 


SECTION  B:   CANADA  EMISSIONS      i 


25: 


B.1/S02 


1970   -   1985  CANADA  S02   EMISSION  TREND 

(1,000  Tonnes) 


PROVINCE 

1970 

1972 

1974 

1976 

1978 

1980 

1981 

1982 

1983 

1984 

1985 

MANITOBA 

760 

718 

714 

590 

485 

484 

421 

362 

408 

466 

469 

NEW  8RUNSUICIC 

133 

178 

152 

152 

191 

220 

221 

206 

172 

162 

138 

NEWFOUNDLAND 

54 

40 

58 

53 

53 

56 

41 

42 

36 

38 

43 

NOVA  SCOTIA 

144 

153 

170 

171 

175 

193 

193 

179 

175 

201 

170 

ONTARIO 

3.226 

2.574 

2.315 

2.227 

1.594 

1.754 

1.545 

1.142 

1.276 

1,571 

1,457 

P. E. ISLAND 

9 

10 

10 

9 

6 

5 

3 

3 

2 

2 

2 

QUEBEC 

1.309 

1.351 

1.335 

1.145 

1,131 

1.098 

1.002 

932 

792 

737 

593 

EASTERN  TOTAL 

5.636 

5,135 

4.763 

4.357 

3.635 

3.819 

3.527 

2.367 

2.862 

3,176 

2.972 

ALBERTA 

624 

757 

556 

536 

551 

599 

543 

504 

513 

517 

539 

BRITISH  COLUMBIA 

359 

428 

404 

371 

254 

167 

166 

160 

155 

151 

105 

NW  TERRITORY/YUKON 

2 

3 

3 

3 

3 

2 

2 

2 

2 

2 

2 

SASKATCHEVAH 

56 

52 

55 

53 

63 

55 

56 

82 

97 

111 

86 

WESTERN  TOTAL 

1,041 

1.240 

1.118 

963 

871 

823 

757 

747 

767 

781 

731 

CANADA   TOTAL 


5,577       6.375       5.881       5.320       4,506       4.542       4.294       3.514       3.628       3,957       3,703 


Ontario:   MCE  data  (80-85).   C  S  P  data  (70-78). 

Other  provinces:   C  &  P  report  EPS  5/AP/3,   March  1990,   other  years  as  of  May  87. 


M0E/Afi8/A0«/EI 
Aug-90 


(27; 


B.l/NOX 


1970   -   1985  CANADA  NOX   EMISSION   TREND 

(1,000  Tonnes) 


PROVINCE 

1970 

1972 

1974 

1975 

1978 

1980 

1981 

1982 

1983 

1984 

1985 

MANITOBA 

51 

58 

79 

81 

81 

80 

78 

75 

79 

75 

82 

NEW  BRUNSWICK 

39 

48 

50 

53 

62 

58 

55 

52 

48 

49 

46 

NEWFOUNDLAND 

27 

27 

37 

31 

30 

35 

35 

34 

33 

33 

34 

NOVA  SCOTIA 

56 

65 

71 

81 

70 

86 

67 

71 

73 

75 

74 

ONTARIO 

425 

485 

507 

526 

572 

571 

559 

545 

551 

553 

558 

P. E. ISLAND 

6 

6 

8 

8 

7 

7 

5 

5 

5 

5 

0 

QUEBEC 

259 

306 

345 

323 

349 

331 

298 

272 

263 

257 

223 

EASTERN  TOTAL 

872 

1.005 

1,097 

1.103 

1,172 

1,168 

1,099 

1,055 

1.063 

1.055 

1,022 

ALBERTA 

225 

254 

311 

305 

372 

430 

421 

413 

408 

415 

440 

BRITISH  COLUMBIA 

155 

179 

216 

206 

192 

225 

214 

235 

239 

243 

253 

NW  TERRITORY/YUtCON 

14 

35 

17 

57 

26 

15 

16 

16 

15 

16 

16 

SAStCATCHEWAN 

95 

105 

132 

125 

148 

125 

114 

134 

134 

150 

155 

WESTERN  TOTAL 

489 

583 

577 

705 

738 

795 

765 

798 

797 

824 

855 

CANADA  TOTAL 

1.361 

1.588 

1.774 

1,808 

1,910 

1,963 

1.854 

1.854 

1.860 

1.879 

1.887 

Sources;  -  Ontario:  MCE  data  (80-85).  C  &  P  data  (70-78). 

-  Other  provinces:  C  &  P  report  EPS  5/AP/3,  March  1990.  other  years  as  of  May  87. 


MOE/ARB/AQH/EI 
Aug-90 
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CANADA  S02  EMISSION  TREND 
1980  TO  19&5  -  By  Region 


1980 


1981 


1984 


1982  1983 

YEAR 

Eastern  Canada    L_]  Western  Canada 


19&5 


CANADA  NOx  EMISSION  TREND 
1980  TO  1985  -  By  Region 


1980 


1981 


1984 


1982  1983 

YEAR 

Eastern  Canada    Lj  Western  Canada 


1985 


(29) 


2000 


EASTERN  CANADA  S02  EMISSION  TREND 
1980  TO  1985  -  By  Province 
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EASTERN  CANADA  NOx  EMISSION  TREND 
1980  TO  1985  -  Bv  Province 


Man. 


I 


I 


Ont. 


N.Sco. 


Quebec        Nf.Pei 
PROVINCES 

980  □  1981   EU  1982  ■  1983   ^  1984  □  1985 


N.Bru. 


(30) 


WESTERN  CANADA  S02  EMISSION  TREND 
1980  TO  19&5  -  By  Province 


1980 


Sask.  AJta.         B.Col.       NwtA'u 

PROVINCES 

1981   ^1982  ■l983  ^1984  01985 


WESTERN  CANADA  NOx  EMISSION  TREND 
1980  TO  1985  -  By  Province 


Sask. 

1980  ^1981 


Alta.         B.Col. 
PROVINCES 

1983  ^ 


1982 


Nwt/Yu 


1984 


1985 


(31) 


B.2/80 


1980  CANADA   EMISSIONS 
(1,000  Tonnes) 


PROVINCE 

S02 

NOx 

VOC 

PART 

CO 

MANITOBA 

484 

80 

215 

905 

1,455 

NEW  BRUNSWICK 

220 

58 

50 

15 

315 

NEWFOUNDLAND 

55 

36 

27 

5 

179 

NOVA  SCOTIA 

193 

86 

71 

8 

357 

ONTARIO 

1,764 

571 

739 

1,108 

3,121 

P.E.ISLAND 

5 

7 

6 

1 

53 

QUEBEC 

1,098 

331 

379 

98 

2,187 

EASTERN  TOTAL 

3,819 

1,168 

1,488 

2,141 

7,667 

ALBERTA 

599 

430 

655 

1,542 

2,744 

BRITISH  COLUMBIA 

157 

225 

285 

198 

2,000 

NW  TERR  /  YUKON 

2 

15 

360 

2,220 

2,413 

SASKATCHEWAN 

55 

125 

465 

2,241 

3,062 

WESTERN  TOTAL 

823 

795 

1,766 

6,201 

10,219 

CANADA  TOTAL 


4,642 


1,963         3,255         8,342       17,885 


Sources:  -  Ontario:  HOE  data  (Total  emissions). 

-  Other  provinces:  C  &  P  1980  data,  incl.  fire,  excl.  open  source 


HOE/ARB/AQM/EI 
Aug-90 
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B.2/85 


1985  CANADA  EMISSIONS 
(1,000  Tonnes) 


PROVINCE 

S02 

NOx 

voc 

PART 

CO 

MANITOBA 

469 

82 

71 

54 

431 

NEW  BRUNSWICK 

138 

46 

45 

90 

288 

NEWFOUNDLAND 

43 

34 

36 

123 

198 

NOVA  SCOTIA 

170 

74 

52 

72 

299 

ONTARIO 

1,457 

557 

625 

193 

2,538 

P.E.ISLAND 

2 

6 

11 

8 

64 

QUEBEC 

693 

223 

372 

310 

1,915 

EASTERN  TOTAL 

2,972 

1,022 

1,213 

851 

5,732 

ALBERTA 

539 

440 

229 

219 

1,277 

BRITISH  COLUMBIA 

105 

253 

295 

414 

2,377 

NW  TERRITORY 

2 

14 

5 

4 

33 

SASKATCHEWAN 

86 

156 

84 

126 

644 

YUKON 

0 

2 

2 

7 

13 

WESTERN  TOTAL 

732 

865 

615 

769 

4,344 

CANADA  TOTAL 


3,704         1,887  1.828         1,620       10,076 


Sources:    -  Ontario:    MOE  data. 

-  Other  provinces:   C  i  P  report   EPS  S/AP/3,    March  1990. 
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1980  CANADA  S02  EMISSION  DISTRiBUTiON 
Bv  Province  -  Total:  4.6  million  tonnes 


Quebec  (23.7%) 


Ontario  (38.0%) 


N.  Biijnswick  (4.7%) 


Nova  Scotia  (4.1%) 
Nfld&Pei(1.3%) 

B.  Columbia  (3.6%) 
Nwi/Tukon  (0.0%) 


AJberta  (12.9%) 


Saskatchewan  (1.2%) 
Manitoba  (10.4%) 


1985  CANADA  S02  EMISSION  DISTRIBUTION 
Bv  Province  -  Total:  3.7  million  tonnes 


Ontario  (39.3%) 


Manitoba  (12.7%) 


Quebec  (18.7%) 

N.  Brunswick  (3.7%) 

Nova  Scotia  (4.6%) 
Nfld&Pei(1.2%) 

Alberta  (14.5%) 
Saskatchewan  (2.3%) 


(34; 


1980  CANADA  NOx  EMISSION  DISTRIBUTION 
By  Province  -  Total:  1.96  million  tonnes 


Ontario  (29.1%) 


Manitoba  (4.1%) 
Saskatchewan  (6.4%) 


Quebec  (16.9%) 

N.  Brunswick  (3.0%) 
Nova  Scotia  (4.4%) 
Nnd  &.  Pei  (2.2%) 

B.Columbia  (11.5%) 
NwtA'ukon  (0.7%) 
Alberta  (21.9%) 


1985  CANADA  NOx  EMISSION  DISTRIBUTION 
By  Pro\ince  -  Total:  1.9  million  tonnes 


Ontario  (29.5%) 


Manitoba  (4.3%) 
Saskatchewan  (8.2%) 


Quebec  (11.8%) 

N.  Brunswick  (2.5%) 
Nova  Scotia  (3.9%) 
Nnd&Pei(2.1%) 

B.  Columbia  (13.4%) 

NwtA'ukon  (0.8%) 


Alberta  (23.3%) 


:35} 


1980  CANADA  VOC  EMISSION  DISTRIBUTION 
By  Province  -  Total:  3.2  million  tonnes 


Ontario  (22.7%) 


Manitoba  (6.6%) 


Saskatchewan  (14.3%; 


AJberta(20.1%) 


Quebec  (11.6%) 

\    N.  Brunswick  (1.5%) 
^     Nova  Scotia  (2.2%) 
Nfld&Pei(Î.O%) 

B.  Columbia  (8.8%) 


Nwt/Tukon(ll.l%) 


1985  CANADA  VOC  EMISSION  DISTRIBUTION 
By  Province  -  Total:  1.8  million  tonnes 


Ontario  (34.2%)) 


Manitoba  (3.9%) 
Saskatchewan  (4.6%) 


Quebec  (20.4%) 


N.  Brunswick  (2.5%) 
Nova  Scotia  (2.9%?) 
Nfld  &  Pel  (2.5%)) 


B.Columbia  (16.1%) 


Nwt/Yukon  (0.4%) 
Alberta  (12.5%) 


(36; 


1980  CANADA  PART.  EMISSION  DISTRIBUTION 
Bv  Province  -  Total:  8.3  million  tonnes 


Saskatchewan  (26.9%) 


N.  Brunswick  (0.2%)  Quebec  (1.2%) 

^L^       Ontario  (13.3%) 

Nova  Scotia  (0.1%) 


B.  Columbia  (2.4%) 


NwtA'ukon  (26.6%) 


Manitoba  (10.8%) 
Nfld&Pei(0.1%) 


Alberta  (18.5%) 


1985  CANADA  PART.  EMISSION  DISTRIBUTION 
By  Province  -  Total:  1.6  milL'on  tonnes 


Quebec  (19.1%) 


Ontario  (11.9%) 

Manitoba  (3.3%) 
Saskatchewan  (7.8%) 


Alberta  (13.5%) 

NwtA'ukon  (0.7%) 


N.  Brunswick  (5.6%) 
Nova  Scotia  (4.5%) 

Nfld  &  Pei  (8.1%) 


B.  Columbia  (25.5%) 


(37) 


1980  CANADA  CO  EMISSION  DISTRIBUTION 
Bv  Province  -  Total:  17.9  million  tonnes 


Ontario  (17.4%) 
Manitoba  (8.1%) 


Saskatchewan  (17.1%) 


Alberta  (15.3%) 


Quebec  (12.2%) 


N.Brunswick  (1.8%) 
■^    Nova  Scotia  (2.0%) 
à    Nfld&Pei(I.3%) 

B.Columbia  (11.2%) 


NwtA'ukon(13.5%) 


1985  CANADA  CO  EMISSION  DISTRIBUTION 
Bv  Province  -  Total:  10.1  million  tonnes 


Ontario  (25.2% 


Manitoba  (4.3%) 
Saskatchewan  (6.4% 

Alberta  (12.7%) 


Quebec  (19.0%) 


N.  Brunswick  (2.9%) 
Nova  Scotia  (3.0%) 
Ntld  &  Pei  (2.6%) 


B.  Columbia  (23.6%) 
NwtA'ukon  (0.5%) 


[381 


B.3/SÛ2/80 


MAJOR  S02  POINT  SOURCES  IN  CANADA  -  1980 


Rank      NAME 


PROVINCE 


TOTAL  OF  10  MAJOR  SOURCES   : 


CANADA 
(Tonnes)   Percent 


1 

Inco 

Ontario 

812,118 

17.5% 

2 

Noranda 

Quebec 

549,000 

11.8% 

3 

Hudson  Bay  M&S 

Manitoba 

248,387 

5.4% 

4 

Inco 

Manitoba 

219,000 

4.7% 

5 

Algoma  Ore  -  Wawa 

Ontario 

150,583 

3.5% 

6 

Lambton  Gs 

Ontario 

149,774 

3.2% 

7 

Nanticoke  Gs 

Ontario 

144,000 

3.1% 

8 

Falconbridge 

Ontario 

123,333 

2.7% 

9 

Gaspe 

Quebec 

90,000 

1.9% 

10 

Lakeview  Gs 

Ontario 

75,080 

1.5% 

2,571,275         55.4% 


CANADA  TOTAL:       4.641,818 


SOURCES;       -  Ontario:  MCE 

-  Other  provinces:   C  &  P.   Aprfl.   1988. 


HOE/AfiB/AQM/EI 
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B.3/S02/85 


MAJOR  S02  POINT  SOURCES  IN  CANADA   -   1985 


Rank       NAME 


PROVINCE 


TOTAL  OF   10  MAJOR  SOURCES    : 


CANADA 
(Tonnes)   Percent 


1 

Inco 

Ontario 

595,000 

18.8% 

2 

Noranda 

Quebec 

436,000 

1 1 . 8% 

3 

Hudson  Bay  M&S 

Manitoba 

270,000 

7 . 3% 

4 

Inco 

Manitoba 

188,000 

5 . 1% 

5 

Nanticoke  Gs 

Ontario 

169,000 

4 . 6% 

6 

Lambton  Gs 

Ontario 

118,000 

3 . 2% 

7 

Algoma  Ore  -  Wawa 

Ontario 

115,890 

3.1% 

8 

Lingan 

Nova  Scotia 

85,000 

2 . 3% 

9 

Falconbridge 

Ontario 

74,352 

2.0% 

10 

Lakeview  Gs 

Ontario 

43,800 

1.2% 

2,195,042  59.3% 


CANADA  TOTAL: 


3,703,612 


SOURCES: 


Ontario:   MOE 

Other  provinces:   C  &  P  estimates,   April   1988 


M0E/AR8/AQM/EI 
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EMISSIONS  from  CANADA  MAJOR  S02  POINT  SOURCES  m  1985 

kilotonnes 
0       100     200     300     400     500     600      700     800 


Inco(On) 
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Hudson  Bay  M&S(Man) 

Inco(Man) 

Nanticoke(On) 

Lambton(On) 

AJg.Ore-Wawa(On) 

Lingan(Ns) 

Falconbridge(On) 

Lakeview(On) 


EMISSIONS  from  CANADA  MAJOR  S02  POINT  SOURCES  in  1 980 

kilotonnes 
0      100    200    300    400    500     600     700     800    900 


Inco(On) 

Noranda(Pq) 
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Falconbridge(On) 
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Lakeview(On) 
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SECTION  C:    U  NITED  STATES  EMISSIONS 


:42: 


C.1/S02 


1980-1988  S02   EMISSION  TREND  IN  THE  UNITED  STATES 

(Mill  ion  Tonnes) 


SOURCE  CATEGORY 


80 


81 


82 


83 


84 


85 


86 


87 


TRANSPORTATION  0.9 

FUEL  COMBUSTION  18.7 

INDUSTRIAL  PROCESSES  3.8 

SOLID  WASTE  0.0 

MISCELLANEOUS  0.0 


0.9 

0.8 

0.8 

0.8 

0.9 

0.9 

0.9 

0.9 

7.8 

17.3 

16.7 

17.4 

17.0 

15.9 

15.5 

15.4 

3.9 

3.3 

3.2 

3.3 

3.2 

3.1 

3.2 

3.4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

UNITED  STATES  TOTAL  23.4  22.6  21.4  20.7  21.5  21.1  20.9  20.6  20.7 
BREAKDOWN  BY  REGION 


EASTERN  US 
WESTERN  US 


19.3 

18.6 

17.6 

17.1 

17.7 

17.3 

17.2     16.9     17.0 

4.1 

4.0 

3.8 

3.6 

3.8 

3.8 

3.7      3.7      3.7 

Source;  "National  Air  Quality  and  Emission  Trend  Report,  1988" 
EPA-450/4-90-002.  March  1990. 


Note:  -  The  sum  of  sub-categories  may  not  equal  total  due  to  rounding. 

-  1980  S02  regional  ratio  was  assumed  for  1981  to  1984. 
1985  S02  regional  ratio  «as  assumed  for  1986  to  1988. 

-  National  total  from  NAPAP  for  1980  and  1985  Is  24.4  and  21.0 
million  metric  tons  respectively. 


MOE/ARB/AQM/EI 
Aug-90 


(43) 


UNITED  STATES  S02  EMISSION  TREND  -  by  MAJOR  SECTOR 
1980  to  1988 


Fuel  Q)mbustion       LJ  Industrial  Processes   ^1  Transportation 


UNITED  STATES  S02  EMISSION  TREND  -  by  REGION 
1980  to  1988 


1980      1981       1982       1983       PAS4       \'J65       198ô       198:"       19.VS 

YEAR 

^  Eastern  US    □  Western  LS 


:44; 


C.l/NOx 


1980-1988  NOx  EMISSION  TREND  IN  THE  UNITED  STATES 
(Mill  ion  Tonnes) 


SOURCE  CATEGORY 

80 

81 

82 

83 

84 

85 

86 

87 

88 

TRANSPORTATION 

9.8 

10.0 

9.4 

8.9 

8.8 

8.9 

8.3 

8.0  . 

8.1 

FUEL  COMBUSTION 

10.1 

10.0 

9.8 

9.6 

10.2 

10.2 

10.0 

10.5 

10.8 

INDUSTRIAL  PROCESSES 

0.7 

0.6 

0.5 

0.5 

0.6 

0.6 

0.6 

0.6 

0.6 

SOLID  WASTE 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

MISCELLANEOUS 

0.2 

0.2 

0.2 

0.2 

0.2 

0.1 

0.2 

0.2 

0.2 

UNITED  STATES  TOTAL  20.9  20.9  20.0  19.3  19.8  19.8  19.0  19.3  19.8 
BREAKDOWN  BY  REGION 


EASTERN  US 
WESTERN  US 

13.3 
7.6 

13.3 
7.6 

12.8 
7.2 

12.3 
7.0 

12.6 
7.2 

13.0 
6.8 

12.5 
6.5 

12.7 
6.6 

13.0 
6.8 

Source:    "National   Air  Quality  and  Emission  Trend  Report,    1988", 
EPA-450/4-90-002,    March   1990. 

Notes:    -  The  sum  of  sub-categories  may  not  equal   total  due  to  rounding. 

-  1980  NOx  regional    ratio  «as  assuned  for  1981   to  1984, 
1985  NOx  regional   ratio  was  assuned  for  1986  to  1988. 

-  National   total   from  NAPAP  for   1980  and   1985    is  20.4  and  18.5 
million  inetrlc  tons  respectively. 


MOE/A«B/AQM/EI 
Aug-90 
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UNITED  STATES  NOx  EMISSION  TREND  -  by  MAJOR  SECTOR 
1980  to  1988 


1980     1981     1982     1983     1984     1985     1986     1987     1988 
YEAR 

^  Fuel  Combustion       t I  Transportation 

9  Industrial  Processes  iO  Others 


UNITED  STATE  NOx  EMISSION  TREND  -  by  REGION 
1980  to  1988 


1980     1981      1982     1983     1984     1985      1986     1987     1988 
YEAR 

B  Eastern  US    □  Western  US 
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C.l/VOC 


1980-1988  VOC  EMISSION  TREND  IN  THE  UNITED  STATES 
(Mil  1  ion  Tonnes) 


SOURCE  CATEGORY 

80 

81 

82 

83 

84 

85 

86 

87 

88 

TRANSPORTATION 

7.5 

7.4 

7.2 

7.1 

7.2 

6.9 

6.5 

6.4 

6.1 

FUEL  COMBUSTION 

0.9 

0.9 

1.0 

1.0 

1.0 

0.9 

0.9 

0.9 

0.9 

INDUSTRIAL  PROCESSES 

9.2 

8.3 

7.5 

7.9 

8.8 

8.5 

8.1 

8.3 

8.5 

SOLID  WASTE 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

MISCELLANEOUS 

2.9 

2.5 

2.2 

2.7 

2.7 

2.2 

2.2 

2.4 

2.4 

UNITED  STATES  TOTAL     21.1     19.8     18.4     19.3     20.3     19.1      18.3     18.6     18.6 
BREAKDOWN  BY  REGION 


EASTERN  US 
WESTERN  US 


13.0 

12.2 

11.3 

11.9 

12.5 

12.6 

12.1 

12.3 

12.2 

8.1 

7.6 

7.1 

7.4 

7.8 

6.5 

6.2 

6.3 

6.3 

Source:  "National  Air  Quality  and  Emission  Trend  Report,  1988", 
EPA-450/4-90-002.  March  1990. 

Notes:  -  The  sum  of  sub-categories  may  not  equal  total  due  to  rounding. 

-  1980  VOC  regional  ratio  was  assumed  for  1981  to  1984. 
1985  VOC  regional  ratio  «as  assuned  for  1936  to  1988. 

-  National  total  from  NAPAP  for  1980  and  1985  is  16.9  and  20.0 
million  metric  tons  respectively. 


MOE/AfiB/AQH/EI 
Aug-90 
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UNITED  STATES  VOC  EMISSION  TREND  -  by  MAJOR  SECTOR 
1980  to  1988 


1980     1981     1982     1983     1984     1985     1986     1S>87     1988 
YEAR 

^m  Industrial  Processes  LJ  Transportation 

B  Fuel  Combustion       Hi  Others 


UNITED  STATE  VOC  EMISSION  TREND  -  by  REGION 
1980  to  1988 


1980     1981      1982     1983     1984     1985     1986     1987     1988 
YEAR 

B  Eastern  US    □  Western  US 


:48] 


C.l/PART 


1980-1988  PARTICULATE  EMISSION  TREND  IN  THE  UNITED  STATES 

(Mill  ion  Tonnes) 


SOURCE  CATEGORY 

80 

81 

82 

83 

84 

85 

85 

87 

88 

TRANSPORTATION 

1.3 

1.3 

1.3 

1.3 

1.3 

1.4 

1.4 

1.4 

1  4 

FUEL  COMBUSTION 

2.4 

2.3 

2.2 

2.0 

2.1 

1.8 

1.8 

1.8 

1  7 

INDUSTRIAL  PROCESSES 

3.3 

3.0 

2.5 

2.4 

2.8 

2.8 

2.5 

2.5 

2  6 

SOLID  WASTE 

0.4 

0.4 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0  3 

MISCELLANEOUS 

1.1 

0.9 

0.7 

1.1 

0.9 

0.8 

0.8 

1.0 

0.9 

UNITED  STATES  TOTAL 

8.5 

8.0 

7.1 

7.1 

7.4 

7.1 

6.8 

7.0 

6.9 

BREAKDOWN  BY  REGION 

EASTERN  US 

5.7 

5.4 

4.8 

4.8 

5.0 

4.8 

4.6 

4.7 

4.7 

WESTERN  US 

2.8 

2.6 

2.3 

2.3 

2.4 

2.3 

2.2 

2.3 

2.2 

Source:  "National  Air  Quality  and  Emission  Trend  Report,  1988", 
EPA-450/4-90-002,  March  1990. 

Notes;  -  The  sum  of  sub-categories  may  not  equal  total  du«  to  rounding. 

-  Natural  and  open  sources  are  not  included. 

-  1985  Part  regional  ratio  was  assuned  for  1980  to  1988. 

-  National  total  from  NAPAP  for  1985  is  7.8  million  metric  tons. 

(EPA-600/7-89-012a,  Nov.  1989) 
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(49: 


UNITED  STATES  PART  EMISSION  TREND  -  by  MAJOR  SECTOR 

1980  to  1988 


1980  1981  1982  1983  1984  1985  1986  1987  1988 

YEAR 

H  Industrial  Processes  1 I  Fuel  Q)mbustion 

S  Transportation  W2  Others 


UNITED  STATE  PART  EMISSION  TREND  -  by  REGION 
1980  to  1988 


1980     1981      1982      1983      1984      1985      1986      1987      1988 

YEAR 

H  Eastern  US    □  Western  US 


;50) 


C.l/CO 


1980-1988  CO  EMISSION  TREND  IN  THE  UNITED  STATES 

(Mill  ion  Tonnes) 


SOURCE  CATEGORY 

80 

81 

82 

83 

84 

85 

86 

87 

88 

TRANSPORTATION 

56.1 

55.4 

52.9 

52.4 

50.6 

47.9 

44.6 

43.2 

41.2 

FUEL  COMBUSTION 

7.4 

7.7 

8.2 

8.2 

8.3 

7.4 

7.5 

7.5 

7.6 

INDUSTRIAL  PROCESSES 

6.3 

5.9 

4.3 

4.3 

4.7 

4.4 

4.3 

4.5 

4.7 

SOLID  WASTE 

2.2 

2.1 

2.0 

1.9 

1.9 

2.0 

1.7 

1.7 

1.7 

MISCELLANEOUS 

7.6 

6.4 

4.9 

7.7 

6.3 

5.3 

5.0 

7.1 

6.0 

UNITED  STATES  TOTAL     79.6     77.4     72.4     74.5     71.8     67.0     63.1     64.1     61.2 
BREAKDOWN   BY   REGION 


EASTERN  US 
WESTERN  US 

50.5  49.2  46.0  47.4  45.7  43.2  40.7  41.3  39.5 
29.0  28.2  26.3  27.1  26.1  23.8  22.4  22.8  21.7 

Source; 


"National  Air  Quality  and  Emission  Trend  Report,    1988" 
EPA-450/4-90-002.   Karch   1990. 


Notes:    -  The  sun  of  suC-categor'es  iiay  not  equal   total  due  to  rounding. 

-  1980  CO   regional    ratio  «as  assimed  for   1961   to  19&4. 
1985  CO  regional   ratio  was  assuned  for   1986  to  1968. 

-  National   total  from  NAPAP  for   1980  and  1985  is  90.0  and  55.3 
million  metric  tons   respectively. 
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UNITED  STATES  CO  EMISSION  TREND  -  by  MAJOR  SECTOR 
1980  to  1988 


1980  1981  1982  1983  1984  1985  1986  1987  1988 

YEAR 

1^  Transportation  t I  Fuel  Combustion 

B  Industrial  Processes  IH  Others 


UNITED  STATE  CO  EMISSION  TREND  -  by  REGION 
1980  to  1988 


1980     1981      1982     1983      1984      1985      1986     1987      1988 

YEAR 

■  Eastern  US    □  Western  US 


(52)  C.2/SO2/80 

1980  US  S02   EMISSIONS  &  RANK   (STATE  TOTAL) 
(1,000  metric  tons) 


EASTERN  STATES 

S02 

% 

Rk 

WESTERN  STATES 

S02 

% 

Rk 

ALABAMA 

778 

3.2% 

13 

ARIZONA 

766 

3.1% 

14 

ARKANSAS 

79 

0.3% 

41 

CALIFORNIA 

471 

1.9% 

18 

CONNECTICUT 

58 

0.2% 

43 

COLORADO 

127 

0.5% 

34 

DELAWARE 

113 

0.5% 

35 

IDAHO 

51 

0.2% 

44 

DIST.  COLUMBIA 

14 

0.1% 

47 

KANSAS 

207 

0.8% 

30 

FLORIDA 

1,000 

4.1% 

10 

MONTANA 

154 

0.5% 

32 

GEORGIA 

815 

3.3% 

11 

NEBRASKA 

71 

0.3% 

42 

ILLINOIS 

1,328 

5.4% 

4 

NEVADA 

134 

0.5% 

33 

INDIANA 

1,788 

7.3% 

2 

NEW  MEXICO 

238 

1.0% 

28 

IOWA 

303 

1.2% 

23 

NORTH  DAKOTA 

105 

0.4% 

38 

KENTUCKY 

1,043 

4.3% 

8 

OKLAHOMA 

95 

0.4% 

40 

LOUISIANA 

364 

1.5% 

19 

OREGON 

51 

0.2% 

45 

MAINE 

121 

0.5% 

35 

SOUTH  DAKOTA 

37 

0.2% 

46 

MARYLAND 

275 

1.1% 

27 

TEXAS 

1,201 

4.9% 

6 

MASSACHUSETTS 

325 

1.3% 

21 

UTAH 

105 

0.4% 

37 

MICHIGAN 

753 

3.1% 

15 

WASHINGTON 

288 

1.2% 

24 

MINNESOTA 

217 

0.9% 

29 

WYOMING 

192 

0.8% 

31 

MISSISSIPPI 

276 

1.1% 

26 

MISSOURI 

1,209 

4.9% 

5 

NEW  HAMPSHIRE 

98 

0.4% 

39 

NEW  JERSEY 

282 

1.2% 

25 

NEW  YORK 

789 

3.2% 

12 

NORTH  CAROLINA 

595 

2.4% 

17 

OHIO 

2,432 

9.9% 

1 

PENNSYLVANIA 

1,722 

7.0% 

3 

RHODE  ISLAND 

13 

0.1% 

48 

SOUTH  CAROLINA 

313 

1.3% 

22 

TENNESSEE 

1,050 

4.3% 

7 

VERMONT 

9 

0.0% 

49 

VIRGINIA 

336 

1.4% 

20 

WEST  VIRGINIA 

1,039 

4.2% 

9 

WISCONSIN 

508 

2.5% 

16 

EASTERN  SUBTOTAL: 

20,155 

82.4%  US 

WESTERN  SUBTOTAL: 

4,292 

17.5%  US 

UNITED  STATES  : 

S02  TOTAL: 

24,440  KiLOTONNES 

Source:  NAPAP  version  5.0  for  Area  sources,  5.2  for  Point  sources 
from  tapes  provided  by  HEP.  1989. 
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(53)  C.2/N0X/80 

1980  US  NOx  EMISSIONS  &  RANK   (STATE  TOTAL) 
(1,000  metric  tons) 


EASTERN  STATES 

NOx 

% 

Rk 

WESTERN  STATES 

NOx 

% 

Rk 

ALABAMA 

442 

2.2% 

18 

ARIZONA 

239 

1.2% 

30 

ARICANSAS 

192 

0.9% 

35 

CALIFORNIA 

1,252 

6.1% 

2 

CONNECTICUT 

127 

0.6% 

39 

COLORADO 

276 

1.4% 

25 

DELAWARE 

57 

0.3% 

45 

IDAHO 

83 

0.4% 

42 

DIST.  COLUMBIA 

23 

0.1% 

49 

KANSAS 

465 

2.3% 

17 

FLORIDA 

646 

3.2% 

9 

MONTANA 

127 

0.6% 

38 

GEORGIA 

535 

2.6% 

11 

NEBRASKA 

157 

0.8% 

36 

ILLINOIS 

883 

4.3% 

5 

NEVADA 

88 

0.4% 

41 

INDIANA 

714 

3.5% 

6 

NEW  MEXICO 

230 

1.1% 

32 

IOWA 

277 

1.4% 

24 

NORTH  DAKOTA 

123 

0.6% 

40 

KENTUCKY 

500 

2.5% 

12 

OKLAHOMA 

411 

2.0% 

20 

LOUISIANA 

643 

3.2% 

10 

OREGON 

206 

1.0% 

34 

MAINE 

61 

0.3% 

44 

SOUTH  DAKOTA 

72 

0.4% 

43 

MARYLAND 

237 

1.2% 

31 

TEXAS 

3,020 

14.8% 

1 

MASSACHUSETTS 

245 

1.2% 

29 

UTAH 

141 

0.7% 

37 

MICHIGAN 

649 

3.2% 

8 

WASHINGTON 

267 

1.3% 

26 

MINNESOTA 

332 

1.6% 

23 

WYOMING 

225 

1.1% 

33 

MISSISSIPPI 

267 

1.3% 

27 

MISSOURI 

499 

2.4% 

13 

NEW  HAMPSHIRE 

54 

0.3% 

46 

NEW  JERSEY 

491 

2.4% 

14 

NEW  YORK 

668 

3.3% 

7 

NORTH  CAROLINA 

483 

2.4% 

15 

OHIO 

1,104 

5.4% 

3 

PENNSYLVANIA 

944 

4.6% 

4 

RHODE  ISLAND 

33 

0.2% 

48 

SOUTH  CAROLINA 

252 

1.2% 

28 

TENNESSEE 

482 

2.4% 

16 

VERMONT 

40 

0.2% 

47 

VIRGINIA 

348 

1.7% 

22 

WEST  VIRGINIA 

418 

2.0% 

19 

WISCONSIN 

370 

1.8% 

21 

EASTERN  SUBTOTAL: 

13,014 

63.8% 

US 

WESTERN  SUBTOTAL: 

7,384 

36.2% 

US 

UNITED 

STATES 

NOx  TOTAL: 

20,397  KiLOTONNES 

Source:  NAPAP  version  5.0  for  Area  sources.  5  2  for  Point  sources 
from  tapes  provided  by  MEP,  1989. 
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C.2/VOC/80 


1980  US  VOC  EMISSIONS  &  RANK   (STATE  TOTAL) 


(1,000  metric  tons) 


EASTERN  STATES 

VOC 

% 

Rk 

WESTERN  STATES 

VOC 

% 

Rk 

ALABAMA 

300 

1.8% 

23 

ARIZONA 

195 

1.2% 

31 

ARKANSAS 

160 

0.9% 

35 

CALIFORNIA 

1,651 

9.8% 

2 

CONNECTICUT 

162 

1.0% 

34 

COLORADO 

280 

1.7% 

24 

DELAWARE 

55 

0.3% 

44 

IDAHO 

182 

1.1% 

32 

DIST.  COLUMBIA 

34 

0.2% 

48 

KANSAS 

256 

1.5% 

25 

FLORIDA 

599 

3.6% 

7 

MONTANA 

197 

1.2% 

30 

GEORGIA 

358 

2.1% 

16 

NEBRASKA 

137 

0.8% 

37 

ILLINOIS 

688 

4.1% 

3 

NEVADA 

72 

0.4% 

42 

INDIANA 

381 

2.3% 

13 

NEW  MEXICO 

155 

0.9% 

36 

IOWA 

181 

1.1% 

33 

NORTH  DAKOTA 

41 

0.2% 

47 

KENTUCKY 

318 

1.9% 

20 

OKLAHOMA 

268 

1.6% 

25 

LOUISIANA 

505 

3.0% 

9 

OREGON 

252 

1.5% 

27 

MAINE 

65 

0.4% 

43 

SOUTH  DAKOTA 

79 

0.5% 

41 

MARYLAND 

248 

1.5% 

28 

TEXAS 

2,169 

12.9% 

1 

MASSACHUSETTS 

351 

2.1% 

17 

UTAH 

128 

0.8% 

38 

MICHIGAN 

628 

3.7% 

6 

WASHINGTON 

342 

2.0% 

19 

MINNESOTA 

312 

1.9% 

21 

WYOMING 

95 

0.6% 

40 

MISSISSIPPI 

208 

1.2% 

29 

MISSOURI 

442 

2.6% 

10 

NEW  HAMPSHIRE 

53 

0.3% 

45 

NEW  JERSEY 

425 

2.5% 

11 

NEW  YORK 

581 

3.4% 

8 

NORTH  CAROLINA 

389 

2.3% 

12 

OHIO 

669 

4.0% 

5 

PENNSYLVANIA 

684 

4.1% 

4 

RHODE  ISLAND 

51 

0.3% 

46 

SOUTH  CAROLINA 

372 

2.2% 

15 

TENNESSEE 

378 

2.2% 

14 

VERMONT 

28 

0.2% 

49 

VIRGINIA 

345 

2.0% 

18 

WEST  VIRGINIA 

99 

0.6% 

39 

WISCONSIN 

303 

1.8% 

22 

EASTERN  SUBTOTAL: 

10,370 

61.5%  1 

US 

WESTERN  SUBTOTAL: 

6,498 

38.5% 

US 

UNITED 

STATES 

VOC  TOTAL: 

16,869  KiLOTONNES 

Source:  NAPAP  version  5.0  for  Area  sources,  5.2  for  Point  sources 
from  tapes  provided  by  HEP,  1989. 
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(55)  ■  C.2/PART/30 

1980  US   PARTICULATES   EMISSIONS  &  RANK    (STATE  TOTAL) 
(1,000  metric  tons) 


EASTERN  STATESPART(*) 

% 

Rk 

WESTERN  STATES 

PART(*) 

•9 

Rk 

ALABAMA 

398 

1.0% 

36 

ARIZONA 

755 

2.0% 

22 

ARKANSAS 

793 

2.1% 

21 

CALIFORNIA 

1,389 

3.6% 

5 

CONNECTICUT 

109 

0.3% 

44 

COLORADO 

1,028 

2.7% 

11 

DELAWARE 

45 

0.1% 

47 

IDAHO 

299 

0.8% 

40 

DIST.  COLUMBIA 

14 

0.0% 

49 

KANSAS 

1,679 

4.3% 

3 

FLORIDA 

834 

2.2% 

16 

MONTANA 

798 

2.1% 

19 

GEORGIA 

799 

2.1% 

18 

NEBRASKA 

980 

2.5% 

13 

ILLINOIS 

845 

2.2% 

15 

NEVADA 

834 

2.2% 

17 

INDIANA 

450 

1.2% 

31 

NEW  MEXICO 

1,131 

2.9% 

8 

IOWA 

1,122 

2.9% 

9 

NORTH  DAKOTA 

1,174 

3.0% 

7 

KENTUCKY 

410 

1.1% 

34 

OKLAHOMA 

1,004 

2.6% 

12 

LOUISIANA 

507 

1.3% 

30 

OREGON 

1,672 

4.3% 

4 

MAINE 

115 

0.3% 

43 

SOUTH  DAKOTA 

649 

1.7% 

24 

MARYLAND 

206 

0.5% 

41 

TEXAS 

5,381 

13.9% 

1 

MASSACHUSETTS 

191 

0.5% 

42 

UTAH 

625 

1.6% 

27 

MICHIGAN 

798 

2.1% 

20 

WASHINGTON 

315 

0.8% 

39 

MINNESOTA 

1,087 

2.8% 

10 

WYOMING 

440 

1.1% 

32 

MISSISSIPPI 

532 

1.4% 

29 

MISSOURI 

2,609 

6.8% 

2 

NEW  HAMPSHIRE 

60 

0.2% 

46 

NEW  JERSEY 

365 

0.9% 

37 

NEW  YORK 

727 

1.9% 

23 

(*)  Note:  includes  natura' 

1    sources. 

NORTH  CAROLINA 

635 

1.6% 

26 

OHIO 

970 

2.5% 

14 

PENNSYLVANIA 

1,299 

3.4% 

6 

RHODE  ISLAND 

29 

0.1% 

48 

SOUTH  CAROLINA 

409 

1.1% 

35 

TENNESSEE 

595 

1.5% 

28 

VERMONT 

93 

0.2% 

45 

VIRGINIA 

423 

1.1% 

33 

WEST  VIRGINIA 

346 

0.9% 

38 

WISCONSIN 

640 

1.7% 

25 

EASTERN  SUBTOTAL: 

18,456 

47.8%  US 

WESTERN  SUBTOTAL: 

20,153 

52.2%  1 

JS 

U.S.    PARTICULATES 

>  TOTAL: 

38,609  KiLOTONNES 

Source:  NAPAP  version  5.0  for  Area  sources.  5.2  for  Point  sources 
from  tapes  provided  by  HEP,  1989. 
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C.2/C0/80 


1980  US  CO  EMISSIONS  &  RANK   (STATE  TOTAL) 


(1,000  metric  tons) 


EASTERN  STATES 

CO 

X 

Rk 

WESTERN  STATES 

CO 

% 

Rk 

ALABAMA 

1,642 

1.8% 

23 

ARIZONA 

1 

,181 

1.3% 

28 

ARKANSAS 

948 

1.1% 

34 

CALIFORNIA 

8 

,621 

9.6% 

1 

CONNECTICUT 

1,081 

1.2% 

31 

COLORADO 

2 

,087 

2.3% 

14 

DELAWARE 

220 

0.2% 

48 

IDAHO 

1 

,160 

1.3% 

29 

DIST.  COLUMBIA 

307 

0.3% 

45 

KANSAS 

972 

1.1% 

33 

FLORIDA 

3,691 

4.1% 

7 

MONTANA 

1 

,289 

1.4% 

27 

GEORGIA 

2,114 

2.3% 

12 

NEBRASKA 

553 

0.6% 

39 

ILLINOIS 

3,852 

4.3% 

6 

NEVADA 

472 

0.5% 

41 

INDIANA 

2,152 

2.4% 

11 

NEW  MEXICO 

845 

0.9% 

37 

IOWA 

1,003 

1.1% 

32 

NORTH  DAKOTA 

256 

0.3% 

47 

KENTUCKY 

1,445 

1.6% 

24 

OKLAHOMA 

1 

,681 

1.9% 

22 

LOUISIANA 

2,305 

2.6% 

9 

OREGON 

1 

,317 

1.5% 

26 

MAINE 

459 

0.5% 

43 

SOUTH  DAKOTA 

462 

0.5% 

42 

MARYLAND 

1,323 

1.5% 

25 

TEXAS 

8 

,217 

9.1% 

2 

MASSACHUSETTS 

1,943 

2.2% 

18 

UTAH 

898 

1.0% 

35 

MICHIGAN 

3,275 

3.6% 

8 

WASHINGTON 

2 

,178 

2.4% 

10 

MINNESOTA 

1,748 

1.9% 

20 

WYOMING 

535 

0.6% 

40 

MISSISSIPPI 

899 

1.0% 

35 

MISSOURI 

2,000 

2.2% 

17 

NEW  HAMPSHIRE 

320 

0.4% 

44 

NEW  JERSEY 

2,080 

2.3% 

15 

NEW  YORK 

4,313 

4.8% 

3 

NORTH  CAROLINA 

2,074 

2.3% 

16 

OHIO 

4,255 

4.7% 

4 

PENNSYLVANIA 

3,969 

4.4% 

5 

RHODE  ISLAND 

287 

0.3% 

46 

SOUTH  CAROLINA 

1,095 

1.2% 

30 

TENNESSEE 

1,769 

2.0% 

19 

VERMONT 

189 

0.2% 

49 

VIRGINIA 

2,106 

2.3% 

13 

WEST  VIRGINIA 

712 

0.8% 

38 

WISCONSIN 

1,714 

1.9% 

21 

EASTERN  SUBTOTAL: 

57,287 

63.6%  US 

WESTERN  SUBTOTAL: 

32, 

724 

36.4%  1 

JS 

UNITED 

STATES 

CO  TOTAL: 

90,011  KiLOTONNES 

Source:  NAPAP  version  5.0  for  Area  sources,  5.2  for  Point  sources 
from  tapes  provided  by  M£P,  1989. 
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(57)  C.2/S02/85 

1985  US  S02   EMISSIONS  &  RANK   (STATE  TOTAL) 
(1,000  metric  tons) 


EASTERN  STATES 

S02 

% 

Rk 

WESTERN  STATES 

S02 

% 

Rk 

ALABAMA 

557 

3.1% 

11 

ARIZONA 

651 

3.1% 

12 

ARKANSAS 

99 

0.5% 

35 

CALIFORNIA 

206 

1.0% 

25 

CONNECTICUT 

79 

0.4% 

38 

COLORADO 

84 

0.4% 

36 

DELAWARE 

107 

0.5% 

34 

IDAHO 

33 

0 . 2% 

46 

DIST.  COLUMBIA 

7 

0.0% 

48 

KANSAS 

144 

0.7% 

32 

FLORIDA 

598 

2.8% 

14 

MONTANA 

83 

0.4% 

37 

GEORGIA 

1,009 

4.8% 

7 

NEBRASKA 

58 

0.3% 

42 

ILLINOIS 

1,262 

6.0% 

5 

NEVADA 

37 

0.2% 

45 

INDIANA 

1,758 

8.4% 

2 

NEW  MEXICO 

246 

1.2% 

23 

IOWA 

252 

1.2% 

22 

NORTH  DAKOTA 

200 

1 . 0% 

26 

KENTUCKY 

797 

3.8% 

10 

OKLAHOMA 

136 

0 . 6% 

33 

LOUISIANA 

355 

1.7% 

18 

OREGON 

40 

0 . 2% 

43 

MAINE 

72 

0.3% 

40 

SOUTH  DAKOTA 

39 

0.2% 

44 

MARYLAND 

280 

1.3% 

21 

TEXAS 

1,365 

5.5% 

3 

MASSACHUSETTS 

308 

1.5% 

19 

UTAH 

65 

0.3% 

41 

MICHIGAN 

500 

2.4% 

15 

WASHINGTON 

153 

0.7% 

30 

MINNESOTA 

151 

0.7% 

31 

WYOMING 

187 

0.9% 

27 

MISSISSIPPI 

158 

0.8% 

29 

MISSOURI 

1,069 

5.1% 

6 

NEW  HAMPSHIRE 

77 

0.4% 

39 

NEW  JERSEY 

155 

0.8% 

28 

NEW  YORK 

604 

2.9% 

13 

NORTH  CAROLINA 

439 

2.1% 

17 

OHIO 

2,323 

11.1% 

1 

PENNSYLVANIA 

1,296 

5.2% 

4 

RHODE  ISLAND 

8 

0.0% 

47 

SOUTH  CAROLINA 

215 

1.0% 

24 

TENNESSEE 

887 

4.2% 

9 

VERMONT 

7 

0.0% 

49 

VIRGINIA 

283 

1.3% 

20 

WEST  VIRGINIA 

960 

4.6% 

8 

WISCONSIN 

467 

2.2% 

16 

EASTERN  SUBTOTAL: 

17,270 

82 . 2% 

US 

WESTERN  SUBTOTAL: 

3,728 

17.8% 

US 

UNITED  STATES 

S02  TOTAL: 

20,998  KiLOTONNES 

Source:  1985  NAPAP  Emission  Inventory  Report,  EPA-500/7-89-012a.  Nov.  1989 


MOE/ARB/AQM/EI 
Aug-90 


:58; 


1985  UNITED  STATES  S02  EMISSIONS  BY  REGION  &  STATE 

million  tonnes 
0  0.5  1  1.5  2  2.5 


EASTERN  US(*) 

Alabama 

Arkansas 

Connecticut 

Delaware 

D.Gjlumbia 

Florida 

Georgia 

Illinois 

Indiana 

Iowa 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

N.Hampshire 

New  Jersey 

New  YorK 

N.CaroliNa 

Ohio 

Pennsylvania 

Rhode  Isl. 

S.Carolina 

Tennessee 

Vermont 

Wirginia 

W.Virginia 

Wisconsin 

WESTERN  US{*) 

Arizona 

California 

Colorado 

Idaho 

Kansas 

Montana 

Nebraska 

Nevada 

New  Mexico 

N.Dakota 

Oklahoma 

Oregon 

S.Dakota 

Texas 

Utah 

Washington 

Wyoming 


(*)  Solid  columns:  top  10  states. 


;59i 


C.2/NOX/85 


1985  US  NOx  EMISSIONS  &  RANK   (STATE  TOTAL) 


(1,000  metric  tons) 


EASTERN  STATES 

NOx 

% 

Rk 

WESTERN  STATES 

NOx 

% 

Rk 

ALABAMA 

417 

2.2% 

16 

ARIZONA 

225 

1.2% 

31 

ARKANSAS 

216 

1.2% 

32 

CALIFORNIA 

1,129 

6.1% 

2 

CONNECTICUT 

116 

0.6% 

40 

COLORADO 

266 

1.4% 

24 

DELAWARE 

62 

0.3% 

44 

IDAHO 

80 

0.4% 

42 

DIST.  COLUMBIA 

18 

0.1% 

49 

KANSAS 

384 

2.1% 

18 

FLORIDA 

617 

3.3% 

8 

MONTANA 

141 

0.8% 

39 

GEORGIA 

533 

2.9% 

11 

NEBRASKA 

149 

0.8% 

38 

ILLINOIS 

879 

4.7% 

4 

NEVADA 

102 

0.5% 

41 

INDIANA 

803 

4.3% 

6 

NEW  MEXICO 

257 

1.4% 

25 

IOWA 

242 

1.3% 

29 

NORTH  DAKOTA 

168 

0.9% 

35 

KENTUCKY 

472 

2.5% 

13 

OKLAHOMA 

361 

1.9% 

19 

LOUISIANA 

692 

3.7% 

7 

OREGON 

154 

0.8% 

37 

MAINE 

61 

0.3% 

45 

SOUTH  DAKOTA 

66 

0.4% 

43 

MARYLAND 

256 

1.4% 

26 

TEXAS 

2,279 

12.2% 

1 

MASSACHUSETTS 

248 

1.3% 

28 

UTAH 

155 

0.8% 

35 

MICHIGAN 

595 

3.2% 

9 

WASHINGTON 

249 

1.3% 

27 

MINNESOTA 

322 

1.7% 

22 

WYOMING 

203 

1.1% 

34 

MISSISSIPPI 

215 

1.2% 

33 

MISSOURI 

486 

2.6% 

12 

NEW  HAMPSHIRE 

50 

0.3% 

46 

NEW  JERSEY 

323 

1.7% 

21 

NEW  YORK 

570 

3.1% 

10 

NORTH  CAROLINA 

455 

2.4% 

15 

OHIO 

922 

4.9% 

3 

PENNSYLVANIA 

867 

4.7% 

5 

RHODE  ISLAND 

27 

0.1% 

47 

SOUTH  CAROLINA 

234 

1.3% 

30 

TENNESSEE 

461 

2.5% 

14 

VERMONT 

23 

0.1% 

48 

VIRGINIA 

353 

1.9% 

20 

WEST  VIRGINIA 

414 

2.2% 

17 

WISCONSIN 

316 

1.7% 

23 

EASTERN  SUBTOTAL: 

12,267 

65.8%  US 

WESTERN  SUBTOTAL: 

6,367 

34.2% 

US 

UNITED 

STATES 

NOx  TOTAL: 

18,635  KiLOTONNES 

Source:  1985  NAPAP  Emission  Inventory  Report.  £PA-600/7-89-012a.  Nov   1989 


MOE/ARB/AQM/El 
Aug-90 


(60) 


1985  UNITED  STATES  NOx  EMISSIONS  BY  REGION  &  STATE 

million  tonnes 
0  0.5  1  1.5  2  2.5 


EASTERN  US(*) 

Alabama 

Arkansas 

Connecticut 

Delaware 

D.Columbia 

Florida 

Georgia 

Illinois 

Indiana 

Iowa 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

N.Hampshire  |3 

New  Jersey 

New  York 

N.CaroliNa 

Ohio 

Pennsylvania 

Rhode  Isl. 

S.Carolina 

Tennessee 

Vermont 

Wirginia 

W.Virginia 

Wisconsin 

WESTERN  use) 

Arizona 
California 
Colorado  t 
Idaho  3 
Kansas  f^ 
Montana 
Nebraska 
Nevada 
New  Mexico  ' 
N.Dakota  ^~~1 
Oklahoma  ' 
Oregon 
S.Dakota 
Texas 
Utah 
Washington 
Wyoming 


(*)  Solid  columns:  top  10  states. 


:6i 


C.2/V0C/85 


1985  US  VOC  EMISSIONS  &  RANK   (STATE  TOTAL) 


(1,000  metric  tons) 


EASTERN  STATES 

VOC 

% 

Rk 

WESTERN  STATES 

VOC 

% 

Rk 

ALABAMA 

451 

2.3% 

16 

ARIZONA 

218 

1.1% 

31 

ARKANSAS 

203 

1.0% 

33 

CALIFORNIA 

1,982 

9.9% 

2 

CONNECTICUT 

210 

1.0% 

32 

COLORADO 

273 

1.4% 

27 

DELAWARE 

79 

0.4% 

42 

IDAHO 

168 

0.8% 

35 

DIST.  COLUMBIA 

27 

0.1% 

49 

KANSAS 

221 

1.1% 

30 

FLORIDA 

723 

3.6% 

7 

MONTANA 

148 

0.7% 

38 

GEORGIA 

548 

2.7% 

11 

NEBRASKA 

115 

0.6% 

39 

ILLINOIS 

859 

4.3% 

5 

NEVADA 

74 

0.4% 

45 

INDIANA 

505 

2.5% 

14 

NEW  MEXICO 

149 

0.7% 

37 

IOWA 

194 

1.0% 

34 

NORTH  DAKOTA 

56 

0.3% 

47 

KENTUCKY 

372 

1.9% 

22 

OKLAHOMA 

311 

1.6% 

24 

LOUISIANA 

568 

2.8% 

10 

OREGON 

274 

1.4% 

26 

MAINE 

95 

0.5% 

40 

SOUTH  DAKOTA 

79 

0.4% 

43 

MARYLAND 

251 

1.3% 

28 

TEXAS 

2,113 

10.6% 

1 

MASSACHUSETTS 

378 

1.9% 

21 

UTAH 

153 

0.8% 

36 

MICHIGAN 

706 

3.5% 

8 

WASHINGTON 

413 

2.1% 

18 

MINNESOTA 

384 

1.9% 

19 

WYOMING 

80 

0.4% 

41 

MISSISSIPPI 

245 

1.2% 

29 

MISSOURI 

448 

2.2% 

17 

NEW  HAMPSHIRE 

74 

0.4% 

44 

NEW  JERSEY 

540 

2.7% 

12 

NEW  YORK 

897 

4.5% 

4 

NORTH  CAROLINA 

607 

3.0% 

9 

OHIO 

914 

4.6% 

3 

PENNSYLVANIA 

820 

4.1% 

6 

RHODE  ISLAND 

61 

0.3% 

46 

SOUTH  CAROLINA 

329 

1.6% 

23 

TENNESSEE 

485 

2.4% 

IS 

VERMONT 

44 

0.2% 

48 

VIRGINIA 

519 

2.6% 

13 

WEST  VIRGINIA 

279 

1.4% 

25 

WISCONSIN 

381 

1.9% 

20 

EASTERN  SUBTOTAL: 

13,197 

65.9%  US 

WESTERN  SUBTOTAL: 

6,827 

34.1%  1 

US 

UNITED  STATES 

VOC  TOTAL: 

20,024  KiLOTONNES 

Source:  1985  NAPAP  Emission  Inventory  Report,  EPA-600/7-89-012a.  Nov,  1989 


MOE/AfiB/AQM/EI 
Aug-90 


(62) 


1985  UNITED  STATES  VOC  EMISSIONS  BY  REGION  &  STATE 

million  tonnes 
0  0.5  1  1.5  2  2.5 


EASTERN  use) 

Alabama 

Arkansas 

Connecticut 

Delaware 

D.Columbia 

Florida 

Georgia 

Dlinois 

Indiana 

Iowa 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

N.Hampshire  ]] 

New  Jersey  ^ 

New  YorK 

N.CaroliNa 

Ohio 

Pennsylvania 

Rhode  Isl. 

S.Carolina 

Tennessee 

Vermont 

Wirginia 

W.Virginia 

Wisconsin 

WESTERN  use) 

Arizona 

California 

Colorado 

Idaho 

Kansas 

Montana 

Nebraska 

Nevada 

New  Mexico 

N.Dakota 

Oklahoma 

Oregon 

S.Dakota 

Texas 

Utah 

Washington 

Wyoming  ^ 


(*)  Solid  columns:  top  10  states. 


:63: 


C.2/PART/85 


1935  US  PARTICULATES   EMISSIONS  &  RANK   (STATE  TOTAL) 


(1,000  metric  tons) 


EASTERN  STATES 

PART 

% 

Rk 

WESTERN  STATES 

PART 

M 

^ 

Rk 

ALABAMA 

147 

1.9% 

19 

ARIZONA 

104 

1.4% 

28 

ARKANSAS 

101 

1.3% 

29 

CALIFORNIA 

632 

8.3% 

1 

CONNECTICUT 

70 

0.9% 

35 

COLORADO 

96 

1.3% 

31 

DELAWARE 

25 

0.3% 

45 

IDAHO 

138 

1.8% 

22 

DIST.  COLUMBIA 

9 

0.1% 

49 

KANSAS 

88 

1.2% 

33 

FLORIDA 

339 

4.5% 

4 

MONTANA 

112 

1.5% 

25 

GEORGIA 

230 

3.0% 

12 

NEBRASKA 

37 

0.5% 

40 

ILLINOIS 

332 

4.4% 

6 

NEVADA 

29 

0.4% 

43 

INDIANA 

236 

3.1% 

11 

NEW  MEXICO 

62 

0.8% 

37 

IOWA 

70 

0.9% 

36 

NORTH  DAKOTA 

25 

0.3% 

46 

KENTUCKY 

146 

1.9% 

20 

OKLAHOMA 

109 

1.4% 

27 

LOUISIANA 

213 

2.8% 

14 

OREGON 

130 

1.7% 

23 

MAINE 

44 

0.6% 

39 

SOUTH  DAKOTA 

34 

0.4% 

41 

MARYLAND 

98 

1.3% 

30 

TEXAS 

559 

7.4% 

2 

MASSACHUSETTS 

118 

1.5% 

24 

UTAH 

54 

0.7% 

38 

MICHIGAN 

251 

3.3% 

10 

WASHINGTON 

223 

2.9% 

13 

MINNESOTA 

167 

2.2% 

18 

WYOMING 

30 

0.4% 

42 

MISSISSIPPI 

95 

1.3% 

32 

MISSOURI 

261 

3.4% 

9 

NEW  HAMPSHIRE 

29 

0.4% 

44 

NEW  JERSEY 

179 

2.4% 

16 

NEW  YORK 

345 

4.5% 

3 

NORTH  CAROLINA 

262 

3.4% 

8 

OHIO 

321 

4.2% 

7 

PENNSYLVANIA 

334 

4.4% 

5 

RHODE  ISLAND 

15 

0.2% 

48 

SOUTH  CAROLINA 

114 

1.5% 

25 

TENNESSEE 

168 

2.2% 

17 

VERMONT 

17 

0.2% 

47 

VIRGINIA 

186 

2.4% 

15 

WEST  VIRGINIA 

78 

1.0% 

34 

WISCONSIN 

145 

1.9% 

21 

EASTERN  SUBTOTAL: 

5,144 

67.6% 

US 

WESTERN  SUBTOTAL: 

2,461 

32.4% 

US 

U.S.    PARTICULATES  TOTAL(*): 

7,605  KlLOTONNES 

Source:  1985  NAPAP  Emission  Inventory  Report.  EPA-600/7-89-012a.  Nov.  1989 
(*)  Excludes  natural  sources. 


MOE/ARB/AQM/EI 
Aug -90 


(64) 


1985  UNITED  STATES  PART.  EMISSIONS  BY  REGION  &  STATE 

million  tonnes 

0  0.1  0.2  0.3  0.4  0.5  0.6  0.7 


EASTERN  use) 

Alabama 

Arkansas 

Connecticut 

Delaware 

D.Columbia 

Florida 

Georgia 

Illinois 

Indiana 

Iowa 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

N.Hampshire 

New  Jersey 

New  York 

N.CaroliNa 

Ohio 

Pennsylvania 

Rhode  Isl. 

S.Carolina 

Tennessee 

Vermont  'J 

Wirginia 

W.Virginia 

Wisconsin 

WESTERN  use) 

Arizona 

Cahfomia 

Colorado 

Idaho 

Kansas 

Montana 

Nebraska 

Nevada 

New  Mexico 

N.Dakota 

Oklahoma 

Oregon 

S.Dakota 

Texas 

Utah 

Washington 

Wyoming 


(*)  Sohd  columns:  top  10  states. 


;65) 


C.2/C0/85 


1985  US  CO  EMISSIONS  &  RANK   (STATE  TOTAL) 


(1,000  metric  tons) 


EASTERN  STATES 

CO 

% 

Rk 

WESTERN  STATES 

CO 

% 

Rk 

ALABAMA 

1,156 

2.1% 

18 

ARIZONA 

536 

1.2% 

33 

ARKANSAS 

593 

1.1% 

36 

CALIFORNIA 

4,931 

8.9% 

1 

CONNECTICUT 

482 

0.9% 

38 

COLORADO 

1,033 

1.9% 

21 

DELAWARE 

151 

0.3% 

46 

IDAHO 

966 

1.7% 

22 

DIST.  COLUMBIA 

85 

0.2% 

49 

KANSAS 

610 

1.1% 

35 

FLORIDA 

2,363 

4.3% 

4 

MONTANA 

785 

1.4% 

28 

GEORGIA 

1,600 

2.9% 

12 

NEBRASKA 

365 

0.7% 

39 

ILLINOIS 

2,182 

3.9% 

7 

NEVADA 

249 

0.5% 

43 

INDIANA 

1,838 

3.3% 

9 

NEW  MEXICO 

682 

1.2% 

31 

IOWA 

612 

1.1% 

34 

NORTH  DAKOTA 

171 

0.3% 

45 

KENTUCKY 

926 

1.7% 

24 

OKLAHOMA 

897 

1.6% 

25 

LOUISIANA 

1,501 

2.7% 

13 

OREGON 

958 

1.7% 

23 

MAINE 

304 

0.5% 

42 

SOUTH  DAKOTA 

346 

0.6% 

40 

MARYLAND 

712 

1.3% 

29 

TEXAS 

4,192 

7.6% 

2 

MASSACHUSETTS 

838 

1.5% 

26 

UTAH 

675 

1.2% 

32 

MICHIGAN 

2,070 

3.7% 

8 

WASHINGTON 

1,757 

3.2% 

10 

MINNESOTA 

1,193 

2.2% 

16 

WYOMING 

339 

0.5% 

41 

MISSISSIPPI 

710 

1.3% 

30 

MISSOURI 

1,182 

2.1% 

17 

NEW  HAMPSHIRE 

208 

0.4% 

44 

NEW  JERSEY 

1,049 

1.9% 

20 

NEW  YORK 

2,189 

4.0% 

6 

NORTH  CAROLINA 

1,668 

3.0% 

11 

OHIO 

2,592 

4.7% 

3 

PENNSYLVANIA 

2,254 

4.1% 

5 

RHODE  ISLAND 

110 

0.2% 

48 

SOUTH  CAROLINA 

800 

1.4% 

27 

TENNESSEE 

1,215 

2.2% 

15 

VERMONT 

145 

0.3% 

47 

VIRGINIA 

1,273 

2.3% 

14 

WEST  VIRGINIA 

524 

0.9% 

37 

WISCONSIN 

1,134 

2.1% 

19 

EASTERN  SUBTOTAL: 

35,677 

64.5% 

US 

WESTERN  SUBTOTAL: 

19,605 

35.5% 

US 

UNITED  STATES 

CO  TOTAL: 

55,282  KiLOTONNES 

Source:  1985  NAPAP  Emission  Inventory  Report,  EPA-500/7-89-012a.  Nov.  1989 


M0E/Afi8/AQM/EI 
Aug-90 
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1985  UNITED  STATES  CO  EMISSIONS  BY  REGION  &  STATE 

million  tonnes 
0  12  3  4  5  6 


EASTERN  use) 

Alabama 

Airkansas 

Connecticut 

Delaware 

D.Columbia 

Florida 

Georgia 

Illinois 

Indiana 

Iowa 

Kentucky 

Louisiana  _ 

Maine  ^ 

Maryland  ^^^^^ 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

N.Hampshire 

New  Jersey 

New  YorK 

N.CaroliNa 

Ohio 

Pennsylvania 

Rhode  Isl. 

S.Carolina 

Tennessee 

Vermont 

Wirginia 

W.Virginia 

Wisconsin 

WESTERN  use) 

Arizona 

California 

Colorado 

Idaho 

Kansas 

Montana 

Nebraska 

Nevada 

New  Mexico 

N.Dakota  3 

Oklahoma 

Oregon 

S.Dakota 

Texas 

Utah 

Washington 

Wyoming 


(*)  Solid  columns:  top  10  states. 


(67J  C.3/S02/85 

MAJOR  S02  POINT  SOURCES   IN  THE  UNITED  STATES   IN   1985 

S02        Percent 
RANK     STATE  COMPANY  PLANT  (Tonnes)  US  Total 


1  OHIO 

2  TENNESSEE 

3  ARIZONA 

4  GEORGIA 

5  INDIANA 
5  INDIANA 

7  MISSOURI 

8  OHIO 

9  GEORGIA 

10  WEST  VIRGINIA 

11  OHIO 

12  ILLINOIS 

13  ARIZONA 

14  PENNSYLVANIA 

15  OHIO 

16  PENNSYLVANIA 

17  OHIO 

18  ILLINOIS 

19  ALABAMA 

20  OHIO 

21  WEST  VIRGINIA 

22  MISSOURI 

23  ILLINOIS 

24  FLORIDA 

25  INDIANA 

26  OHIO 

27  OHIO 

28  ALABAMA 

29  PENNSYLVANIA 

30  GEORGIA 

31  MICHIGAN 

32  WEST  VIRGINIA 

33  TENNESSEE 

34  TEXAS 

35  INDIANA 

36  ICENTUaY 

37  PENNSYLVANIA 

38  KENTUCKY 

39  WISCONSIN 

40  PUERTO  RICO 

41  PENNSYLVANIA 

42  PENNSYLVANIA 

43  MISSOURI 

44  WEST  VIRGINIA 

45  PUERTO  RICO 

46  GEORGIA 

47  TENNESSEE 

48  OHIO 

49  FLORIDA 

50  WEST  VIRGINIA 


OHIO  POWER  CO 
TENNESSEE  VALLEY  AUT 
PhELPS  OOOGE  -  DOUGLAS 
GEORGIA  POWER  CO 
PUBLIC  SERV  CO 
IND-ICEN  ELEC  CORP 
UNION  ELECTRIC  CO 
OHIO  POWER  CO 
GEORGIA  POWER  CO 
MONONGAHELA  POWER  CO 
OHIO  VALLEY  ELEC  CORP 
COMMONWEALTH  EDISON 
MAGHA  COPPER  SMELTER 
PENNSYLVANIA  ELEC  CO 
OHIO  EDISON  CO 
WEST  PENN  POWER  CO 
DAYTON  PWR  Si  LGT  CO 
CENTRAL  ILL  PUBLIC 
ALABAMA  POWER  CO 
CLEVELAND  ELEC  ILLUM 
OHIO  POWER  CO 
ASSOCIATED  ELECTRIC 
ILLINOIS  POWER  CO 
TAHPA  ELECTRIC  CO 
ALCOA  GENERATING  COOP 
COLU»^BUS  t  S  OH  ELEC 
CARDINAL  OPERATING  CO 
TENNESSEE  VALLEY  AUT 
PENNSYLVANIA  POWER  &  LGT 
GEORGIA  POWER  CO 
DETROIT  EDISON  CO 
VIRGINIA  ELEC  i  POWER 
TENNESSEE  VALLEY  AUT 
TEXAS  UTILITIES 
PUBLIC  SERVICE  CO 
TENNESSEE  VALLEY  AUT 
PENNSYLVANIA  ELEC  CO 
LOUISVILLE  GAS  &  ELEC 
WIS  ELECTRIC  POWER 
CARIBBEAN  GULF  REFINING  CO 
PENNSYLVANIA  ELEC  CO 
PENNSYLVANIA  PWR  &  LGT 
ASSOCIATED  ELEC  COOP 
OHIO  POWER  CO 
PRWRA-AGUIRRE 
GEORGIA  POWER  CO 
TENNESSEE  VALLEY  AUT 
CINCINNATI  GAS  ELEC 
GW.F  POWER  COMPANY 
APPALACHIAN  POWER  CO 


GAVIN 

329,537 

1  « 

C'JMBERLAND 

313,254 

1,5X 

299,374 

:.4x 

80WEN 

276,968 

1.3X 

GIBSON 

276,027 

1.3Ï 

CLIFTY  CREEK 

243,663 

1  « 

LABADIE 

241,486 

1.2X 

MUSKINGUM 

229.915 

I.IX 

WANSLEY 

225,575 

I.IX 

HARRISON 

212,912 

l.OX 

KYGER  CREEK 

202,053 

l.OX 

KINCAID 

193,684 

0.9X 

SAN  MANUEL 

173,561 

0.8X 

C0NMAU6H  JO 

156,123 

0.8X 

W  H  SAHMIS 

163,596 

0.82 

HATFIELD 

146,132 

0.7X 

J  M  STUART 

144,865 

0.7X 

COFFEEN 

144.518 

0.7X 

E  C  GASTON 

144,468 

0.7X 

EASTLAKE 

143,588 

0.7X 

KAMMER 

142,460 

0.7X 

COOP 

138,178 

0.7X 

BASTATE 

137.387 

0.7X 

BIG  BENO 

134,729 

0.6X 

133,615 

0.6X 

CONESVILLE 

128,437 

0.6X 

CARDINAL 

127,482 

0.6X 

COLBERT 

124.755 

0.6X 

BI  SES 

121,398 

0.6X 

YATES 

117,794 

0.6X 

MONROE 

117,003 

0.6X 

MT  STORM 

116,403 

0.5X 

GALLATIN 

116,393 

0.5X 

MOUNT  PLEASANT 

114,947 

0.5X 

CAYUGA 

112,649 

0.5X 

PARADISE 

110,675 

0.5X 

KEYSTONE  JO 

107.826 

0.5X 

MILL  CREEK 

107,760 

0.5X 

OAK  CREEK 

104.838 

0  5X 

). 

104,246 

0.5X 

HOMER  CTYJO 

101,360 

0.5X 

MONTOUR 

97,377 

0.5X 

THOMAS  HILL 

96.404 

0.5X 

MITCHELL 

93.737 

0.4X 

BARRIO  A6UIRRE 

92.654 

0.4X 

KARLLEE  BRANCH 

91,828 

0.4X 

JOHNSONVILE 

88,996 

0.4X 

MIAMI  FORT 

88,616 

0.4X 

CRIST 

88,387 

0.4X 

JOHN  E  AMOS 

87,214 

0.4X 

TOTAL  OF  50  MAJOR  SOURCES: 


7,617,067  36.3% 


SOURCE     EPA-NEDS  Point   Sources  Greater  than   1,000  Tons/Year 
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S02  EMISSIONS  from  US  TOP  50  SOURCES  in  1985 

kilotonnes 

0  50  100         150         200         250         300         350 


EASTERN  use) 
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Bowen-Ga 
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Yates -Ga 
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Coffeen-Il 
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CliftyCrk-In 

Gibson -In 

MillCreek-Ky 

Paradise -Ka; 

Monroe -Mi 

Coop -Mo 

Labadie-Mo 

Thomas  Hill -Mo 

Cardinal -Oh 

Connesville-Oh 

EastLake-Oh 

Gavin -Oh 

JmStuart-Oh 

Kyger  Crk-Oh 

Miami-Oh 

Muskingum-Oh 

Wh  Sammis-Oh 

Hi  Ses -Pa 

Conmaugh-Pa 

Hatfield -Pa 

Homer  City- Pa 

Keystone -Pa 

Montour -Pa 

Cumberland -Tn 

Gallatin -Tn 

Johnsonville-Tn 

Harrison -Wv 

John  E  Amos-Wv 

Kammer-Wv 

Mitchell -Wv 

Mt  Storm -Wv 

Oak  Creek -Wi 

WESTERN  US  (*) 

Magma  Copper-Az 

P  Be  Ids  Dodge -Az 

CaribGulf-Pr 

Prwraf  Aguire)  -  Pr 

Mt  Pleasant -Tx 


(*)  Solid  columns:  top  10  sources. 


' 

9 

1   4 

1  5 

) 

1 

\ 

-^—1 

' -'\ 

^■SH 

,,.,..-...:■      ,...„:,.„„.:::.,  :-..:.^ 

'"■-             \ 

1 

n 

1 

\ 

M  6 

■    7 

1 

! 

1 

■  -■■   ■■  '  •   ■-    '■■    '    '     J 

■    / 

-^— -■•■■■ ■■'        -    1 

^     ■                   J 

.,,,—--■■-■-":,.:■ -'-riwrrj 

^>^>^v■■■^^^^-,^  ■-■:,-      ,-..-...:,..,:,„„,    ..-  ,.„.-J 

8 

■  '' 

•.,,,<.,,..  .^.j-.     ,,,,^     .     ..,.,,.:,.,..,..  „.,    .   .,..-.     ,.      .         . 

-^ 

1 

i 

'    .  .:-..',..',     :■    ■■    ,     '      ] 

- ---~l 

_   io.>!ii**«:?*^J 

] 

^ ~i 

-     '     ~   < 

w   ^*.--S;  .^x-*'o<.'^'^y*>-*i^*^"'#-^y*>-"W^;| 

^^m  10 

3 

ilC,f^if«mi!^>S&»/fii^ 

v^'>.*»i.S>S>^'!JS^t,A'is42 

<*<*»«s««*<»#'i<i>,  -,  ■J--i»*i',i.»»es«<i  -*w*«sl^«U 

.,*=«».««>«as»»^>  -^H^vS^ 

*•■<*»>■;?«■*■■*<           - ,    -  .'^t^ 

is^iii*«ississïfcï>  ,w  .i-i/A-'^ij^ifel 

1 

-■■■■■-■■■■■-■■■  1 

1 

1 

(69)  C.3/N0X/85 

MAJOR  NOX  POINT  SOURCE^   IN  THE  UNITED  STATES  IN   1985 

NOx         Percent 
RANK     STATE  COMPANY  PLANT  (Tonnes)   US  Total 


1  ILLINOIS 

COMMONWEALTH  EDISON 

KINCAIO 

91.898 

0.5X 

Z   TEXAS 

TEXAS  UTILITIES 

MOUNT  PLEASANT 

78,500 

0.4Ï 

3  OHIO 

OAYTON  PWR  &  LGT  CO 

JM  STUART 

74.569 

0.4X 

4  ONSAS 

PCPL  GAS  SERVICE  (JEC) 

SELVUE 

74.044 

0.4X 

5  ILLINOIS 

COMMONWEALTH  EDISON 

POWER  TON 

72.627 

0.4S 

5  MICHIGAN 

DETROIT  EDISON  CO 

MONROE 

70,804 

0.4X 

7  MINNESOTA 

ERIE  MINING  COMPANY 

LAKES  TACONITE 

69,535 

0.4X 

8  INDIANA 

PUBLIC  SERV  CO 

GIBSON 

56.386 

0.4Ï 

9  INDIANA 

CLIFTY  CREEK 

MADISON 

65.973 

0.4X 

10  KENTUCKY 

TENNESSEE  VALLEY  AUT 

PARADISE 

65,470 

0.4X 

11  INDIANA 

IND  i  MICH  ELECTRIC 

ROCKPORT  ST 

52.903 

0.3X 

12  WEST  VIRGINIA 

APPALACHIAN  POWER  CO 

JE  AMOS 

62,618 

0.3X 

13  TENNESSEE 

TENNESSEE  VALLEY  AUT 

CUMBERLAND 

60,238 

0.3X 

14  NEW  MEXICO 

ARIZONA  PUBLIC  SERVICE 

FOUR  CORNER 

59,009 

0.3X 

15  GEORGIA 

GEORGIA  POWER  CO 

BOWEN 

57,272 

0.3X 

16  PENNSYLVANIA 

PENNSYLVANIA  POWER 

MANSFLO  JO 

56.755 

0.3X 

17  ILLINOIS 

CENTRAL  ILL  PUBLIC  SVC  COFFEEN 

52.406 

0.3X 

18  OHIO 

OHIO  POWER  CO 

GAVIN 

52.122 

0  3X 

19  OHIO 

OHIO  EDISON  CO 

W  H  SAMMIS 

50,419 

0.3X 

20  MINNESOTA 

NORTHERN  STATES  POWER 

SHERBURN 

50,392 

0,3X 

21  OHIO 

OHIO  VALLEY  ELEC  CORP 

KYGER  CREEK 

49.341 

0.3X 

22  NORTH  CAROLINA 

CAROLINA  POWER  i  LIGHT 

R0X80R0 

48,120 

0.3X 

23  MISSOURI 

ASSOCIATED  ELEC  COOP 

THOMAS  HILL 

47,773 

0.3X 

24  TEXAS 

TEXAS  UTILITIES 

TATJ4 

44,808 

0.2X 

25  FLORIDA 

TAMPA  ELECTRIC  CO 

BIG  BEND 

42.914 

0.2X 

26  FLORIDA 

FLORIDA  POWER  CORP 

CRYSTAL  RIVER 

42.235 

0.2X 

27  OHIO 

OHIO  POWER  CO 

MUSKINGUM  RIVER 

40.898 

0.2X 

28  MISSOURI 

ASSOCIATED  ELECTRIC 

COOP  ST 

40.708 

0.2X 

29  ALABAMA 

ALABAMA  POWER  CO 

E  C  GASTON 

40.498 

0.2X 

30  PENNSYLVANIA 

PENNSYLVANIA  ELEC  CO 

HOMER  CITY  JO 

40,339 

0.2X 

31  TEXAS 

TEXAS  UTILITIES 

FAIRFIELD 

40,201 

0.2X 

32  PENNSYLVANIA 

PENNSYLVANIA  PWERiLGHT 

BI  SES 

39.876 

0.2X 

33  PENNSYLVANIA 

PENNSYLVANIA  ELEC  CO 

CONMAUGH  JO 

39.846 

0.2X 

34  NORTH  CAJÎOLINA 

.  OUKE  POWER  CO 

8ELEVS  CRK 

39,577 

0.2X 

35  WEST  VIRGINIA 

M0N0N6AHELA  POWER  CO 

HARRISON 

39,534 

0.2X 

36  PENNSYLVANIA 

PENNSYLVANIA  ELEC  CO 

KEYSTONE  JO 

39.497 

0,2X 

37  GEORGIA 

GEORGIA  POWER  CO 

HARLLEE  BRANCH 

39.243 

0,2X 

38  ILLINOIS 

ILLINOIS  POWER  CO 

8ASTATE 

38.373 

0.2X 

39  ARIZONA 

SALT  RIVER  PROJECT 

NAVAJO 

38.102 

0.2X 

40  MISSOURI 

UNION  ELECTRIC  CO 

LA8ADIE 

37.159 

0.2X 

41  PENNSYLVANIA 

WEST  PENN  POWER  CO 

HATFIELD 

35.767 

0.2X 

42  PENNSYLVANIA 

PENNSYLVANIA  PVR&LGHT 

MONTOUR 

34.956 

0  2X 

43  WASHINGTON 

PACIFIC  POWER  &  LI6H 

CENTRALIA 

33,876 

0  2X 

44  LOUISIANA 

CENT  LA  ELEC  CO 

LENA 

33,516 

0.2X 

45  GEORGIA 

GEORGIA  POWER  CO 

WWtSLEY 

33.498 

0.2X 

46  FLORIDA 

TAMPA  ELECTRIC  CO 

F  J  GANNON 

33,413 

0.2X 

47  WEST  VIRGINIA 

OHIO  POWER  CO 

MITCHELL 

32.782 

0.2X 

48  TEXAS 

CELANESE  CHEM  CO 

PAMPA 

32.623 

o.cx 

49  WEST  VIRGINIA 

OHIO  POWER  CO 

KAMMER 

31.878 

0.2X 

50  ILLINOIS 

COMMONWEALTH  EDISON 

LARKIN 

31.282 

0.2X 

TOTAL  OF 

50  MAJOR  SOURCES; 

:          2, 

,456,580  13, 

.2% 

SOURCE:  EPA-NEDS  Point  Sources  Greater  than  1,000  Tons/Year. 
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NOx  EMISSIONS  from  US  TOP  50  SOURCES  in  1985 
kilotonnes 
10       20       30       40       50       60       70       80       90      100 


EASTERN  US  (*) 

Ec  Gaston -.AJ 

BigBend-Fl 

Crystal  Rvr-Fl 

F/Gannon-Fl 

Bowen-Ga 

Harllee-Ga 

Wansley-Ga 

Hastate -11 

Coffeen-I] 

Kincaid-Il 

Larkin-D 

Powerton-Il 

Gibson -In 

Madison -In 

Rockport-In 

Paradise -Ky 

Lena-La 

Monroe -Mi 

L.Taconite-Mn 

Sherbum-Mn 

Coop -Mo 

Labadie-Mo 

Thomas  Hill -Mo 

Belews-Nc 

Roxboro-Nc 

Gavin -Oh 

Jm  Stuart-Oh 

KygerCrk-Oh 

Muskingum -Oh 

Wh  Sammis-Oh 

Conmaugh-Pa 

Hatfield -Pa 

Homer  City- Pa 

Keystone -Pa 

Mansfield -Pa 

Montour -Pa 

Cumberland -Tn 

John  E  Amos-Wv 

Kammer-Wv 

MitcheU-Wv 

Harrison -Wv 

Centralia-Wa 

WESTERN  US  (•) 

Navajo— Az 

Belvue-Ks 

F.Comers-Nm 

BiSes-Tx 

Fairfield— Tx 

Mt  Pleasant -Tx 

Pampa-Tx 

Tatum-Tx 


(*)  Solid  columns:  top  10  sources. 
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SECTION  D:    NORTH  AMERICA  EMISSIONS 


72)  D.1/S02 


NORTH  AMERICA  S02  EMISSION  TREND  -   1970  TO  1987 


COUNTRY   REGION    1970   1975   1978   1980   1981   1982   1983   1984   1985   1986   1987 


CANADA   EAST  5.6  4.6  3.5  3.8  3.5  2.9  2.9  3.2  3.0  2.8  3.1 

WEST  1.0  1.0  0.9  0.8  0.8  0.7  0.8  0.8  0.7  0.7  0.7 

TOTAL  6.7  5.5  4.5  4.6  4.3  3.6  3.6  4,0  3.7  3.5  3.8 

UNITED   EAST  23.4  21.3  20.3  20.2  18.5  17.6  17.1  17.7  17.3  17.2  16.9 

STATES   WEST  5.0  4.5  4.3  4.3  4.0  3.8  3.6  3.8  3.7  3.7  3.7 

TOTAL  28.4  25.8  24.6  24.4  22.6  21.4  20.7  21.5  21.0  20.9  20.5 

NORTH    EAST  29.1  25.8  23.9  24.0  22.1  20.5  19.9  20.9  20.2  20.0  20.0 

AMERICA  WEST  5.0  5.5  5.2  5.1  4.7  4.5  4.4  4.6  4.5  4.4  4.4 

TOTAL  35.1  31.4  29.1  29.1  26.9  25.0  24.3  25.5  24,7  24.4  24.4 


SOURCES:  US  DATA:  "National  Air  Pollutant  Emission  Estimates.  1940-1988" 
EPA-450/4-90-001.  March  1990. 

CANADA  :  1970  to  1984:  C  &  P  trend  report,  May  87. 
1985:  EPS  5/AP/3.  March  1990. 
1986  to  1987:  Tentative  CiP  data. 

ONTARIO:  1970  to  1978:  C  &  P  trend  data. 

1980  to  1987:  MOE  data  (85,37:  tentative). 
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NORTH  AMERICA  S02  EMISSION  TREND 
1980  TO  1987  -  By  Country  &  Region 


1980      1981       1982 


1983       1984 
YEAR 


1985       1986       1987 


B  Eastern  US 
LJ  Eastern  Canada 


Western  US 
Western  Canada 


NORTH  AMERICA  S02  DISTRIBUTION  TREND 
1980  TO  1987  -  By  Country  &  Region 


1980   1981   1982 

H  Eastern  US 
1 I  Eastern  Canada 


1983       1984 
YEAR 


1985       1986      1987 


Western  US 
Western  Canada 


74)  D.l/NOX 


NORTH  AMERICA  NOx  EMISSION  TREND  -  1970  TO  1987 


COUNTRY   REGION     1970   1975   1978   1980   1981   1982   1383   1984   1985   1986   1987 


CANADA   EAST  0.9  1.1  1.2  1.2  1.1  1.1  1.1  1.1  1.0  1.1  1.1 

WEST  0.5  0.7  0.7  0.8  0.8  0.8  0.8  0.8  0.9  0.3  0.9 

TOTAL  1.4  1,8  1.9  2.0  1.9  1.9  1.9  1.9  1.9  2.0  2.0 

UNITED   EAST  11.8  12.4  13.8  13.0  13.3  12.8  12.3  12.5  12.3  12.5  12.7 

STATES   WEST  6.7  7.1  7.3  7.4  7.6  7.2  7.0  7  2  5.4  5.5  5.5 

TOTAL  18.5  19.5  21.7  20.4  20.9  20.0  19.3  19.8  18.6  19.0  13.3 

NORTH    EAST  12.7  13.5  15.0  14.2  14.4  13.8  13.4  13.7  13.3  13.6  13.8 

AMERICA  WEST  7.2  7.7  8.5  8.2  8.3  8.0  7.8  8.0  7.2  7.4  7.5 

TOTAL  19.9  21.3  23.5  22.4  22.8  21.9  21.2  21.7  20.5  21.0  21.3 


SOURCES:  US  DATA;  "National  Air  Pollutant  Emission  Estimates.  1940-1; 
EPA-450/4-90-001.  March  1990. 

CANADA  :   1970  to  1984:  C  4  P  trend  report,  Hay  87. 
1985:  EPS  5/AP/3.  March  1390. 
1986  to  1987:  Tentative  CSP  data. 

ONTARIO:   1970  to  1978:  C  &  P  trend  data. 

1980  to  1987:  MCE  data  (86.87:  tentative). 
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NORTH  AMERICA  NOx  EMISSION  TREND 
1980  TO  1987  -  By  Country  &  Region 


1980       1981       1982 


1983       1984 
YEAR 

9  Eastern  US  O  Western  US 

[     I  Eastern  Canada    ^Ê  Western  Canada 


1985        1986       198: 


NORTH  AMERICA  NOx  DISTRIBUTION  TREND 
1980  TO  1987  -  By  Country  &  Region 

"EEffl" 


1980       1981       1982       1983       1984      1985       1986       1987 
YEAR 

■  Eastern  US  B  Western  US 

LJ  Eastern  Canada    9  Western  Canada 
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1985  NORTH  AMERICA  S02   EMISSIONS  &  RANK 
(1,000  metric  tons) 


D.2/S02/85 


EASTERN  STATES/PROV. 

S02 

Rk 

WESTERN  STATES/PROV. 

502 

% 

Rk 

C 

MANITOBA 

469 

1.9% 

19 

C 

A 

NEW  BRUNSWICK 

138 

0.6% 

38 

A 

ALBERTA 

539 

2.2% 

17 

N 

NEWFOUNDLAND 

43 

0.2% 

51 

H 

BRITISH  COLUMBIA 

105 

0.4% 

41 

A 

NOVA  SCOTIA 

170 

0.7% 

32 

A 

NW  TERR/YUKON 

2 

0.0% 

59 

D 

ONTARIO 

1,457 

5.9% 

3 

0 

SASKATCHEWAN 

86 

0.3% 

43 

A 

P.E.ISLAND 
QUEBEC 

2 

693 

0.0% 
2.8% 

60 
12 

A 

U 

U 

ALABAMA 

657 

2.7% 

13 

ARIZONA 

551 

2.6% 

14 

N 

ARKANSAS 

99 

0.4% 

42 

N 

CALIFORNIA 

206 

0.8% 

29 

I 

CONNECTICUT 

79 

0.3% 

46 

I 

COLORADO 

84 

0.3% 

44 

T 

DELAWARE 

107 

0.4% 

40 

T 

IDAHO 

33 

0.1% 

55 

E 

DIST.  COLUMBIA 

7 

0.0% 

57 

E 

KANSAS 

144 

0.6% 

37 

D 

FLORIDA 

598 

2.4% 

16 

D 

MONTANA 

83 

0.3% 

45 

GEORGIA 

1,009 

4.1% 

8 

NEBRASKA 

58 

0.2% 

50 

S 

ILLINOIS 

1,252 

5.1% 

6 

S 

NEVADA 

37 

0.1% 

54 

T 

INDIANA 

1,758 

7.1% 

2 

T 

NEW  MEXICO 

246 

1.0% 

27 

A 

IOWA 

262 

1.1% 

26 

A 

NORTH  DAKOTA 

200 

0.8% 

30 

T 

KENTUCKY 

797 

3.2% 

11 

T 

OKLAHOMA 

136 

0.6% 

39 

E 

LOUISIANA 

365 

1.5% 

22 

E 

OREGON 

40 

0.2% 

52 

S 

MAINE 

72 

0.3% 

48 

S 

SOUTH  DAKOTA 

39 

0.2% 

53 

MARYLAND 

280 

1.1% 

25 

TEXAS 

1 

,366 

5.5% 

4 

MASSACHUSETTS 

308 

1.2% 

23 

UTAH 

55 

0.3% 

49 

MICHIGAN 

500 

2.0% 

18 

WASHINGTON 

153 

0.5% 

35 

MINNESOTA 

151 

0.5% 

36 

WYOMING 

187 

0.8% 

31 

MISSISSIPPI 

158 

0.6% 

34 

MISSOURI 

1,069 

4.3% 

7 

NEW  HAMPSHIRE 

77 

0.3% 

47 

■à* 

NORTH  AMERICA  EMISSION  SUMMARY: 

NEW  JERSEY 

166 

0.7% 

33 

NEW  YORK 

504 

2.4% 

15 

EASTERN  -  CANADA 

2 

,972 

12.0% 

NORTH  CAROLINA 

439 

1.8% 

21 

-  U.S. 

17 

,270 

69.9% 

OHIO 

2,323 

9.4% 

1 

-  N.A. 

20 

,242 

81.9% 

PENNSYLVANIA 

1,296 

5.2% 

5 

RHODE  ISLAND 

8 

0.0% 

56 

WESTERN  -  CANADA 

732 

3.0% 

SOUTH  CAROLINA 

215 

0.9% 

28 

-  U.S. 

3, 

,728 

15.1% 

TENNESSEE 

887 

3.5% 

10 

-  N.A. 

4 

,460 

18.1% 

VERMONT 

7 

0.0% 

58 

VIRGINIA 

283 

1.1% 

24 

NATIONAL  -  CANADA 

3, 

,704 

15.0% 

WEST  VIRGINIA 

960 

3.9% 

9 

-  U.S. 

20, 

,998 

85.0% 

WISCONSIN 

457 

1.9% 

20 

NORTH  AMERICA  : 

24 

,701 

100.0% 

NORTH 

AMERICA  S02 

TOTAL 

: 

24,701  KiLOTONNES 

Source: 


-  U.S.:    1985  NAPAP   Inventory  Report.   EPA-600/7-89-012a.   Nov.    1989. 

-  CANADA:    CiP  EPS  5/AP/3.   March  90;        -  ONTARIO:   HOE. 
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1985  NORTH  AMERICA  S02  EMISSIONS  BY  COUNTRY  &  STATE 

kilotormes 
0  500  1000  1500  2000  2500 
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(*)  Solid  columns:  top  10  states/provinces 
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1985  NORTH  AMERICA  S02  EMISSION  DISTRIBUTION  -  SY  REGION 
Total:  24.7  million  tonnes 


Eastern  US  (70%) 


Western  Canada  (3%) 

Eastern  Canada  (12%) 

Western  US  (15%) 


1985  NORTH  AMERICA  S02  EMISSION  DISTRIBUTION 
Top  10  states/provinces  -  Total:  24.7  million  tonnes 


4-  Texas  (6%) 
3-  Ontario  (6%) 


2-  Indiana  (7%) 


1- Ohio  (9%) 


-  Missouri  (4%) 


8-  Georgia  (4%) 
9-  West  Virginia  (4%) 
10-  Tennessee  (4%) 


Others  (46%) 


(79) 

1985  NORTH  AMERICA  NOx  EMISSIONS  &  RANK 

(1,000  metric  tons) 


D.2/NOX/85 


EA 

STERN  STATES/PROV. 

S02 

% 

Rk 

WESTERN  STATES/PROV. 

S02 

% 

Rk 

C 

MANITOBA 

82 

0.4% 

47 

C 

A 

NEW  BRUNSWICK 

46 

0.2% 

54 

A 

ALBERTA 

440 

2.1% 

17 

N 

NEWFOUNDLAND 

34 

0.2% 

55 

N 

BRITISH  COLUMBIA 

253 

1.2% 

29 

A 

NOVA  SCOTIA 

74 

0.4% 

49 

A 

NW  TERR/YUKON 

16 

0.1% 

59 

D 

ONTARIO 

557 

2.7% 

11 

0 

SASKATCHEWAN 

156 

0.8% 

40 

A 

P.E.ISLAND 
QUEBEC 

6 
223 

0.0% 
1.1% 

60 
35 

A 
U 

U 

ALABAMA 

417 

2.0% 

18 

ARIZONA 

225 

1.1% 

34 

N 

ARKANSAS 

216 

1.1% 

36 

N 

CALIFORNIA 

1 

,129 

5.5% 

2 

I 

CONNECTICUT 

116 

0.6% 

45 

I 

COLORADO 

266 

1.3% 

26 

T 

DELAWARE 

62 

0.3% 

51 

T 

IDAHO 

80 

0.4% 

48 

E 

DIST.  COLUMBIA 

18 

0.1% 

58 

E 

KANSAS 

384 

1.9% 

20 

D 

FLORIDA 

617 

3.0% 

8 

D 

MONTANA 

141 

0.7% 

44 

GEORGIA 

533 

2.6% 

12 

NEBRASKA 

149 

0.7% 

43 

S 

ILLINOIS 

879 

4.3% 

4 

S 

NEVADA 

102 

0.5% 

46 

T 

INDIANA 

803 

3.9% 

6 

T 

NEW  MEXICO 

257 

1.3% 

27 

A 

IOWA 

242 

1.2% 

32 

A 

NORTH  DAKOTA 

168 

0.8% 

39 

T 

KENTUCKY 

472 

2.3% 

14 

T 

OKLAHOMA 

361 

1.8% 

21 

E 

LOUISIANA 

692 

3.4% 

7 

E 

OREGON 

154 

0.7% 

42 

S 

MAINE 

61 

0.3% 

52 

S 

SOUTH  DAKOTA 

66 

0.3% 

50 

MARYLAND 

256 

1.2% 

28 

TEXAS 

2 

,279 

11.1% 

1 

MASSACHUSETTS 

248 

1.2% 

31 

UTAH 

155 

0.8% 

41 

MICHIGAN 

595 

2.9% 

9 

WASHINGTON 

249 

1.2% 

30 

MINNESOTA 

322 

1.6% 

24 

WYOMING 

203 

1.0% 

38 

MISSISSIPPI 

215 

1.0% 

37 

MISSOURI 

486 

2.4% 

13 

NEW  HAMPSHIRE 

50 

0.2% 

53 

** 

NORTH  AMERICA  EMISSION  SUMMARY: 

NEW  JERSEY 

323 

1.6% 

23 

NEW  YORK 

570 

2.8% 

10 

EASTERN  -  CANADA 

1 

,022 

5.0% 

NORTH  CAROLINA 

455 

2.2% 

16 

-  U.S. 

12 

,267 

59.8% 

OHIO 

922 

4.5% 

3 

-  N.A. 

13 

,290 

64.8% 

PENNSYLVANIA 

867 

4.2% 

5 

RHODE  ISLAND 

27 

0.1% 

56 

WESTERN  -  CANADA 

865 

4.2% 

SOUTH  CAROLINA 

234 

1.1% 

33 

-  U.S. 

6 

,367 

31.0% 

TENNESSEE 

461 

2.2% 

15 

-  N.A. 

7 

.232 

35.2% 

VERMONT 

23 

0.1% 

57 

VIRGINIA 

353 

1.7% 

22 

NATIONAL  -  CANADA 

1 

,887 

9.2% 

WEST  VIRGINIA 

414 

2.0% 

19 

-  U.S. 

18 

,635 

90.8% 

WISCONSIN 

316 

1.5% 

25 

NORTH  AMERICA  : 

20 

,521 

100.0% 

NORTH 

AMERICA  NOx 

TOTAL 

20,521  KiLOTONNES 

Source: 


-  U.S.:  1985  NAPAP  Inventory  Report.  £PA-600/7-89-012a.  Nov 

-  CANADA:  CiP  EPS  5/AP/3.  Karch  90:   -  ONTARIO:  mi. 


1989. 


MOE/ARB/AQM/EI-   Aug-90 


(80) 


1985  NORTH  AMERICA  NOx  EMISSIONS  BY  COUNTRY  &  STATE 

kilotonnes 

0  500  1000  1500  2000  2500 

1  ' ' 


CANADA  (•) 
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New  FourKlland 

Nova  Scotja 

Ontanp 
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Nwt  &  Yukon 

Saskatchewan 

EASTERN  US(*) 


,,JVj;,..a,^.'-,ULJ..uu 


Alabama  |;j^^»ai^Aijfcii§a 
Arkansas 


WESTERN  US(*) 


Connecticut 

Delaware 

Dist.  Columbia 

Florida 

Gegrgia 

Illinois 

Indiana 

Iowa 

KeAtvcky 

Louisiana 

Mame 

Maryland 

Massachusetts 

Michigan 

Mjnne^ot^ 

Mississippi 

Mjssoun    

New  Hampshire  I 

New  Jersey  p-^jj^^^^^-i^ 

New  Yçrk 

North  Carolina 

Ohio 

Pennsylvania 

Rhodç  Island 

South  Carolina 

Tennessee 

VenAO^it 

Virgjiua 

West  Virginja 

nsin 


%] 


ntana 
raska 

exico 

kola 

loma 

tecon 

akota 

Texas 

Utah 

Washington 

Wyoming 


South 


(*)  Solid  columns:  top  10  states/provinces 


(81) 


1985  NORTH  AMERICA  NOx  EMISSION  DISTRIBUTION  -  BY  REGION 
Total:  20.5  million  tonnes 


Eastern  US  (60%) 


Western  Canada  (4%) 

Eastern  Canada  (5%) 


Western  US  (31%) 


1985  NORTH  AMERICA  NOx  EMISSION  DISTRIBUTION 
Top  10  states/provinces  -  Total:  20.5  million  tonnes 


2-Califoi^rap^(^^ 
1- Texas  (11%) 


4-iyinQis(4%)      .    ,._. 
Tennsyivania  (4%) 

6-  Indiana  (4%) 


7-  Louisiana  (3%) 
8-  Florida  (3%) 
9-  Michigan  (3%) 
10-  New  York  (3%) 


Others  (54%) 


(82) 

1985  NORTH  AMERICA  VOC  EMISSIONS  &  RANK 
(1,000  metric  tons) 


D.2/V0C/85 


EASTERN  STATES/PROV. 

S02 

% 

Rk 

WESTERN  STATES/PROV. 

S02 

■v 

Rk 

C 

MANITOBA 

71 

0.3% 

51 

C 

A 

NEW  BRUNSWICK 

45 

0.2% 

55 

A 

ALBERTA 

229 

1.0% 

33 

N 

NEWFOUNDLAND 

36 

0.2% 

57 

N 

BRITISH  COLUMBIA 

295 

1.3% 

27 

A 

NOVA  SCOTIA 

52 

0.2% 

54 

A 

NW  TERR/YUKON 

7 

0.0% 

60 

D 

ONTARIO 

625 

2.9% 

9 

D 

SASKATCHEWAN 

84 

0.4% 

45 

A 

P.E.ISLAND 
QUEBEC 

11 
372 

0.1% 
1.7% 

59 
23 

A 

U 

U 

ALABAMA 

451 

2.1% 

17 

ARIZONA 

218 

1.0% 

35 

N 

ARKANSAS 

203 

0.9% 

37 

N 

CALIFORNIA 

1 

,982 

9.1% 

2 

I 

CONNECTICUT 

210 

1.0% 

36 

I 

COLORADO 

273 

1.3% 

30 

T 

DELAWARE 

79 

0.4% 

47 

T 

IDAHO 

168 

0.8% 

39 

E 

DIST.  COLUMBIA 

27 

0.1% 

58 

E 

KANSAS 

221 

1.0% 

34 

D 

FLORIDA 

723 

3.3% 

7 

D 

MONTANA 

148 

0.7% 

42 

GEORGIA 

548 

2.5% 

12 

NEBRASKA 

115 

0.5% 

43 

S 

ILLINOIS 

859 

3.9% 

5 

S 

NEVADA 

74 

0.3% 

50 

T 

INDIANA 

505 

2.3% 

15 

T 

NEW  MEXICO 

149 

0.7% 

41 

A 

IOWA 

194 

0.9% 

38 

A 

NORTH  DAKOTA 

56 

0.3% 

53 

T 

KENTUCKY 

372 

1.7% 

24 

T 

OKLAHOMA 

311 

1.4% 

26 

E 

LOUISIANA 

568 

2.6% 

11 

E 

OREGON 

274 

1.3% 

29 

S 

MAINE 

95 

0.4% 

44 

S 

SOUTH  DAKOTA 

79 

0.4% 

48 

MARYLAND 

251 

1.1% 

31 

TEXAS 

2 

,113 

9.7% 

1 

MASSACHUSETTS 

378 

1.7% 

22 

UTAH 

153 

0.7% 

40 

MICHIGAN 

706 

3.2% 

8 

WASHINGTON 

413 

1.9% 

19 

MINNESOTA 

384 

1.8% 

20 

WYOMING 

80 

0.4% 

46 

MISSISSIPPI 

245 

1.1% 

32 

MISSOURI 

448 

2.1% 

18 

NEW  HAMPSHIRE 

74 

0.3% 

49 

** 

NORTH  AMERICA  EMISSION  SUMMARY: 

NEW  JERSEY 

540 

2.5% 

13 

NEW  YORK 

897 

4.1% 

4 

EASTERN  -  CANADA 

1 

,213 

5.5% 

NORTH  CAROLINA 

607 

2.8% 

10 

-  U.S. 

13 

,197 

60.4% 

OHIO 

914 

4.2% 

3 

-  N.A. 

14 

,410 

6S.9% 

PENNSYLVANIA 

820 

3.8% 

6 

RHODE  ISLAND 

61 

0.3% 

52 

WESTERN  -  CANADA 

615 

2.8% 

SOUTH  CAROLINA 

329 

1.5% 

25 

-  U.S. 

6 

,827 

31.2% 

TENNESSEE 

485 

2.2% 

16 

-  N.A. 

7 

,441 

34.1% 

VERMONT 

44 

0.2% 

56 

VIRGINIA 

519 

2.4% 

14 

NATIONAL  -  CANADA 

1 

,828 

8.4% 

WEST  VIRGINIA 

279 

1.3% 

28 

-  U.S. 

20 

,024 

91.6% 

WISCONSIN 

381 

r.7% 

21 

NORTH  AMERICA  : 

21 

,851 

100.0% 

NORTH 

AMERICA  VOC 

TOTAL 

: 

21,851  KiLOTONNES 

Source: 


U.S.:    1985  NAPAP    Inventory  Report,    EPA-500/7-89-012a.    Nov.    1989. 
CANADA:    CiP  EPS   5/AP/3.    March  90;        -  ONTARIO:    HOE. 


MOE/AfiB/AQH/EI-  Aug-90 


(83; 


1985  NORTH  AMERICA  VOC  EMISSIONS  BY  COUNTRY  &  STATE 

kilotonnes 
0  500  1000  1500  2000  2500 
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peiawai:e 
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Iowa 


Kentvcky  -^^^mm 


Louisiana  ^^^^^^ 
Maine 


S^^^^^^ 


Maryland 

Massaçhu^tts 

Michigan 

Mjnne^t^ 

Mississippi  . 

MisscTi/in  f.^^.m^«aaiai 

New  Hampshire 

New  Jersey 

New  Vprk 

North  Carolina 

Ohio 

Pennsylvania 

Rhodç  Island 

South  Carolma 

Tennessee 

VenAoqt 

Vireima 


WESTERN  use) 


'irgin^a 

West  Virginia 

Wisconsin 


Arizona 

California 

Colorado 

Idaho 

Kansas 

ntana 

raska 

a 

exico 

akota 

homa 

regon 

'akota  p 

Texas 

Utah 

Washington 

Wyoming  Zl 


South 


(*)  Solid  columns:  top  10  states/provinces 


(84) 


1985  NORTH  AMERICA  VOC  EMISSION  DISTRIBUTION  -  BY  REGION 
Total:  21.9  million  tonnes 


Eastern  US  (60%) 


Western  Canada  (3%) 
Eastern  Canada  (6%) 


Western  US  (31%) 


1985  NORTH  AMERICA  VOC  EMISSION  DISTRIBUTION 
Top  10  states/provinces  -  Total:  21.9  million  tonnes 


3- Ohio  (4%) 
2- California  (9%) 


1- Texas  (10%) 


1-  "È'A^&m 

6-  Pennsylvania  (4%) 
7-  Florida  (3%) 
8-  Michigan  (3%) 
9-  Ontario  (3%) 
10-  N.Carolina  (3%) 


Others  (53%) 


(85) 

1985   NORTH  AMERICA  PARTICULATES  EMISSIONS  &  RANK 
(1,000  metric  tons) 


D.2/PART/85 


EASTERN  STATES/PROV. 

S02 

% 

Rk 

WESTERN  STATES/PROV. 

S02 

% 

Rk 

C 

MANITOBA 

54 

0.6% 

46 

C 

A 

NEW  BRUNSWICK 

90 

1.0% 

39 

A 

ALBERTA 

219 

2.4% 

16 

N 

NEWFOUNDLAND 

123 

1.3% 

29 

N 

BRITISH  COLUMBIA 

414 

4.5% 

3 

A 

NOVA  SCOTIA 

72 

0.8% 

42 

A 

NW  TERR/YUKON 

11 

0.1% 

58 

D 

ONTARIO 

193 

2.1% 

18 

D 

SASKATCHEWAN 

126 

1.4% 

28 

A 

P.E.ISLAND 
QUEBEC 

8 

310 

0.1% 
3.4% 

60 
9 

A 
U 

U 

ALABAMA 

147 

1.6% 

23 

ARIZONA 

104 

1.1% 

34 

N 

ARKANSAS 

101 

1.1% 

35 

N 

CALIFORNIA 

632 

6.9% 

1 

I 

CONNECTICUT 

70 

0.8% 

43 

I 

COLORADO 

96 

1.0% 

37 

T 

DELAWARE 

25 

0.3% 

54 

T 

IDAHO 

138 

1.5% 

26 

E 

DIST.  COLUMBIA 

9 

0.1% 

59 

E 

KANSAS 

88 

1.0% 

40 

D 

FLORIDA 

339 

3.7% 

5 

D 

MONTANA 

112 

1.2% 

32 

GEORGIA 

230 

2.5% 

14 

NEBRASKA 

37 

0.4% 

49 

S 

ILLINOIS 

332 

3.6% 

7 

S 

NEVADA 

29 

0.3% 

52 

T 

INDIANA 

235 

2.6% 

13 

T 

NEW  MEXICO 

62 

0.7% 

45 

A 

IOWA 

70 

0.8% 

44 

A 

NORTH  DAKOTA 

25 

0.3% 

55 

T 

KENTUCKY 

146 

1.6% 

24 

T 

OKLAHOMA 

109 

1.2% 

33 

E 

LOUISIANA 

213 

2.3% 

17 

E 

OREGON 

130 

1.4% 

27 

S 

MAINE 

44 

0.5% 

48 

S 

SOUTH  DAKOTA 

34 

0.4% 

50 

MARYLAND 

98 

1.1% 

36 

TEXAS 

559 

6.1% 

2 

MASSACHUSETTS 

118 

1.3% 

30 

UTAH 

54 

0.6% 

47 

MICHIGAN 

251 

2.7% 

12 

WASHINGTON 

223 

2.4% 

15 

MINNESOTA 

157 

1.8% 

22 

WYOMING 

30 

0.3% 

51 

MISSISSIPPI 

95 

1.0% 

38 

MISSOURI 

261 

2.8% 

11 

NEW  HAMPSHIRE 

29 

0.3% 

53 

** 

NORTH  AMERICA  EMISSION  SUMMARY: 

NEW  JERSEY 

179 

1.9% 

20 

NEW  YORK 

345 

3.7% 

4 

EASTERN  -  CANADA 

851 

9.21t 

NORTH  CAROLINA 

262 

2.8% 

10 

-  U.S. 

5 

,144 

55.8% 

OHIO 

321 

3.5% 

8 

-  N.A. 

5 

,995 

65.0% 

PENNSYLVANIA 

334 

3.6% 

6 

RHODE  ISLAND 

15 

0.2% 

57 

WESTERN  -  CANADA 

769 

8.3% 

SOUTH  CAROLINA 

114 

1.2% 

31 

-  U.S. 

2 

,451 

26.7% 

TENNESSEE 

168 

1.8% 

21 

-  N.A. 

3 

,230 

35.0% 

VERMONT 

17 

0.2% 

56 

VIRGINIA 

186 

2.0% 

19 

NATIONAL  -  CANADA 

1 

,620 

17.6% 

WEST  VIRGINIA 

78 

0.8% 

41 

-  U.S. 

7 

,605 

82.4% 

WISCONSIN 

145 

1.6% 

25 

NORTH  AMERICA  : 

9 

,225 

100.0% 

NORTH 

AMERICA  PART 

TOTAL 

9,225  KiLOTONNES 

Source:      -   U.S.:    1985  NAPAP    Inventory  Report.    EPA-500/7-89-012a.    Nov. 
-   CANADA:    C&P   EPS   5/AP/3.    March  90;        -   ONTARIO:    MOE . 


1989. 


MOE/ARB/AQM/EI-  Aug-90 


(86] 


1985  NORTH  AMERICA  PART.  EMISSIONS  BY  COUNTRY  &  STATE 

million  tonnes 
0  0.1  0.2  0.3  0.4  0.5  0.6  0.7 
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Illinois 
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Maryland 

Massachusetts 

Michigan 

Mimje^tq 

Missjssipp 


_  -lodç'  Island 

South  Carolina 

Tennessee 

Vermpqt 

Vu-gima 

West  Virginja 

Wisconsm 

WESTERN  use) 

Arizona 
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Kansas 

Montana 

Nebraska 
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New  Mexico 
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Oklahoma 
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South  DaKota 

Texas 

Utah 
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Wyoming 


(*)  Solid  columns:  top  10  states/provinces 
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(87; 


1985  NORTH  AMERICA  PART  EMISSION  DISTRIBUTION  -  BY  REGION 
Total;  9.2  million  tonnes 


Eastern  US  (56%) 


Western  Canada  (89c) 


Eastern  Canada  (9%) 


Western  US  (27%) 


1985  NORTH  AMERICA  PART.  EMISSION  DISTRIBUTION 
Top  10  states/provinces  -  Total:  9.2  million  tonnes 


h--^^m^*^°i 


I -California  (7%) 


6-  Pennsylvania  (4%) 
7-  Ulinois(4%) 

8-  Ohio  (3%) 

9-  Quebec  (3%) 

10-  N.Carolina  (3%) 


Others  (58%) 


(88) 

1985  NORTH  AMERICA  CO  EMISSIONS  &  RANK 

(1,000  metric  tons) 


D.2/C0 


EASTERN  STATES/PROV. 

S02 

V 

.« 

Rk 

WESTERN  STATES/PROV. 

S02 

V 

C 

MANITOBA 

431 

0.7% 

44 

C 

A 

NEW  BRUNSWICK 

288 

0.4% 

50 

A 

ALBERTA 

1,277 

2.0% 

N 

NEWFOUNDLAND 

198 

0.3% 

53 

N 

BRITISH  COLUMBIA 

2,377 

3.6% 

A 

NOVA  SCOTIA 

299 

0.5% 

49 

A 

NW  TERR/YUKON 

45 

0.1% 

D 

ONTARIO 

2,538 

3.9% 

4 

D 

SASKATCHEWAN 

644 

1.0% 

A 

P.E.ISLAND 

64 

0.1% 

59 

A 

QUEBEC 

1,915 

2.9% 

11 

U 

U 

ALABAMA 

1,156 

1.8% 

22 

ARIZONA 

536 

1.0% 

N 

ARKANSAS 

593 

0.9% 

41 

N 

CALIFORNIA 

4,931 

7.5% 

I 

CONNECTICUT 

482 

0.7% 

43 

I 

COLORADO 

1,033 

1.6% 

T 

DELAWARE 

161 

0.2% 

55 

T 

IDAHO 

956 

1.5% 

E 

DIST.  COLUMBIA 

85 

0.1% 

58 

E 

KANSAS 

610 

0.9% 

D 

FLORIDA 

2,353 

3.6% 

6 

D 

MONTANA 

785 

1.2% 

GEORGIA 

1,600 

2.4% 

15 

NEBRASKA 

355 

0.5% 

S 

ILLINOIS 

2,182 

3.3% 

9 

S 

NEVADA 

249 

0.4% 

T 

INDIANA 

1,838 

2.8% 

12 

T 

NEW  MEXICO 

682 

1.0% 

A 

IOWA 

612 

0.9% 

39 

A 

NORTH  DAKOTA 

171 

0.3% 

T 

KENTUCKY 

926 

1.4% 

28 

T 

OKLAHOMA 

897 

1.4% 

E 

LOUISIANA 

1,501 

2.3% 

15 

E 

OREGON 

958 

1.5% 

S 

MAINE 

304 

0.5% 

48 

S 

SOUTH  DAKOTA 

346 

0.5% 

MARYLAND 

712 

1.1% 

33 

TEXAS 

4,192 

5.4% 

MASSACHUSETTS 

838 

1.3% 

30 

UTAH 

675 

1.0% 

MICHIGAN 

2,070 

3.2% 

10 

WASHINGTON 

1,767 

2.7% 

MINNESOTA 

1,193 

1.8% 

20 

WYOMING 

339 

0.5% 

MISSISSIPPI 

710 

1.1% 

34 

MISSOURI 

1,182 

1.8% 

21 

NEW  HAMPSHIRE 

208 

0.3% 

52 

■k-k 

NORTH  AMERICA  EMISSION  SUMMARY: 

NEW  JERSEY 

1,049 

1.6% 

24 

NEW  YORK 

2,189 

3.3% 

8 

EASTERN  -  CANADA 

5,732 

8.8% 

NORTH  CAROLINA 

1,668 

2.6% 

14 

-  U.S. 

35,677 

54.6% 

OHIO 

2,592 

4.0% 

3 

-  N.A. 

41,409 

53.4% 

PENNSYLVANIA 

2,264 

3.5% 

7 

RHODE  ISLAND 

110 

0.2% 

57 

WESTERN  -  CANADA 

4,344 

6.5% 

SOUTH  CAROLINA 

800 

1.2% 

31 

-  U.S. 

19,505 

30.0% 

TENNESSEE 

1,215 

1.9% 

19 

-  N.A. 

23,948 

35.5% 

VERMONT 

145 

0.2% 

56 

VIRGINIA 

1,273 

1.9% 

18 

NATIONAL  -  CANADA 

10,075 

15.4% 

WEST  VIRGINIA 

524 

0.8% 

42 

-  U.S. 

55,282 

84.6% 

WISCONSIN 

1,134 

1.7% 

23 

NORTH  AMERICA  : 

65,358 

100.0% 

NORTH 

AMERICA  CO  • 

rOTAL   : 

65,358  KiLOTONNES 

Sour 


-  U.S.-.    1985   SAPAP    Inventory  Report,    £?A-6Û0/7-89-012a.    Nov.    1989. 

-  CANADA:   CiP  EPS  5/AP/3.    .March  90;        -   ONTARIO:    MOE. 
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S02  EMISSIONS  from  NORTH  AMERICA  TOP  50  SOURCES  m  1980 
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(*)  Solid  columns:  top  10  sources. 


(90) 


1985  NORTH  AMERICA  CO  EMISSION  DISTRIBUTION  -  BY  REGION 
Total:  65.4  million  tonnes 


Eastern  US  (55%) 


Western  Canada  (7%) 


Eastern  Canada  (9%) 


Western  US  (30%) 


1985  NORTH  AMERICA  CO  EMISSION  DISTRIBUTION 
Top  10  states/provinces  -  Total:  65.4  million  tonnes 


2-  Tefe  ^W-0^^)        '-  9"-^^^il?a  (3.6%) 
^         ^     ' ^  6-  Florida  (3.6%) 


1-  California  (7.5%) 


7-  Pennsylvania  (3.5%) 
8-  New  York  (3.3%) 
9-  Illinois  (3.3%) 
10-  Michigan  (3.2%) 


Others  (57.6%) 


(91)  C.3/SO2/80 

MAJOR  S02  POINT  SOURCES   IN  NORTH  AMERICA  IN  1980 

S02  X  of       Canada 

RANK     STATE            COMPANY                              PLANT       (tonnes)  NA  Total    Sources 


1  OHTAfilO 

INCO 

312.118 

3.3S 

• 

2  QUEBEC 

NORANDA 

549.000 

2  2X 

• 

3  OHIO 

OHIO  POWER  CO 

GAVIN  . 

334.195 

1.4X 

4  TENNESSEE 

TENNESSEE  VALLEY  AUTH 

CUMBERLAND 

333,815 

1.4S 

5  KENTUCKY 

TENNESSEE  VALLEY  AUTH 

PARADISE 

323,089 

1.3X 

6  INDIANA 

PUBLIC  SERV 

GIBSON 

282.318 

1.2X 

7  INDIANA 

:noiana-<etuocy  elec 

CLIFTY  CREEK 

268,294 

I.IX 

3  ARIZONA 

PHELPS  DODGE 

DOUGLAS 

258.059 

I.IX 

9  MANITOBA 

HUDSON  BAY  MJS 

248,387 

l.OX 

* 

10  ILLINOIS 

ILLINOIS  POWER  CO 

BALDWIN 

241,338 

1.0% 

11  GEORGIA 

GEORGIA  POWER  CO 

BOWEN 

233.404 

l.OX 

12  OHIO 

OHIO  POWER  CO 

MUSKINGUM  RIVER 

227,561 

0.9X 

13  MANITOBA 

INCO 

219,000 

0.9X 

* 

14  MISSOURI 

UNION  ELECTRIC  CO 

LABAOIE 

218.851 

0.9X 

15  MICHIGAN 

DETROIT  EDISON  CO 

MONROE 

217,341 

0.9X 

16  U.  VIRGINIA 

MCNONGAHELA  POWER  CO 

HARRISON 

200,845 

0.8X 

17  GEORGIA 

GEORGIA  POWER  CO 

WANSLEY 

197.079 

0.8% 

18  PENNSYLVANIA 

PENNSYLVANIA  ELEC  CO 

C0NMAU6H  JO 

190,363 

0.8X 

19  OHIO 

OHIO  VALLEY  ELEC  CORP 

KY6ER  CREEK 

188,357 

0.8X 

20  MISSOURI 

ASSOCIATED  ELEC  COOP 

NEW  MADRID 

185,777 

0.8% 

21  ILLINOIS 

COMMONWEALTH  EDISON  CO 

KINCAID 

171.709 

0.7% 

22  PENNSYLVANIA 

PENNSYLVANIA  ELEC  CO 

HOMER  CTYJO 

171,522 

0.7% 

23  ONTARIO 

ALGOMA  (WAWA) 

160,583 

0.7% 

« 

24  PENNSYLVANIA 

WEST  PENN  POWER  CO 

HATFIELD 

159,335 

0.7% 

25  OHIO 

COLUHBUS  &  S  OH  ELEC  CO 

CONESVILLE 

158,920 

0.7% 

26  W.  VIRGINIA 

OHIO  POWER  CO 

MITCHELL 

158.574 

0.6% 

27  ALABAMA 

ALABAMA  POWER  CO 

E  C  GASTON 

155.616 

0.6% 

28  MISSOURI 

KANSAS  CITY  PWR  h   LGT 

MONTROSE 

150.523 

0.6% 

29  ONTARIO 

ONTARIO  HYDRO 

LAMBTON 

149.774 

0.6% 

* 

30  ONTARIO 

ONTARIO  HYDRO 

NANTI  COKE 

144,000 

0.6% 

* 

31  OHIO 

CLEVELAND  ELEC  ILLUM  CO 

EASTLAKE 

143,724 

0.6% 

32  ILLINOIS 

CENTRAL  ILL  PUBLIC  SER  C 

COFFEEN 

142.870 

0.6% 

33  FLORIDA 

TAMPA  ELECTRIC  CO 

BIG  BEND 

142.687 

0.6% 

34  W.  VIRGINIA 

OHIO  POWER  CO 

KAMMER 

138,312 

0.6% 

35  PENNSYLVANIA 

PENNSYLVANIA  ELEC  CO 

KEYSTONE  JO 

132,325 

0.5% 

36  PENNSYLVANIA 

PENNSYLVAJdA  PWR  i   LGT 

BRUNNER  ISL 

129,202 

0.5% 

37  TENNESSEE 

TENNESSEE  VALLEY  AUTH 

SAL LATIN 

127,586 

0.5% 

38  OHIO 

OHIO  EDISON  CO 

W  H  SAMMIS 

127.509 

0.5% 

39  MISSOURI 

ASSOCIATED  ELEC  COOP 

THOMAS  HILL 

126,767 

0.5% 

40  TENNESSEE 

TENNESSEE  VALLEY  AUTH 

JOHNSONVILE 

125,696 

0.5% 

41  ONTARIO 

FAiCONBRIDGE 

123,333 

0.5% 

* 

42  ALABA>« 

TENNESSEE  VALLEY  AUTH 

COLBERT 

117,563 

0.5% 

43  OHIO 

CARDINAL  OPERATING  CO 

CARDINAL 

115.210 

0.5% 

44  INDIANA 

PUBLIC  SERV  CO 

CAYUGA 

107.354 

0.4% 

45  ARIZONA 

ASARCO  INC 

HAYDEN  PLANT 

107.023 

0.4% 

46  OHIO 

OAYTOH  PVR  &  L6T  CO 

J  N  STUART 

106.518 

0.4% 

47  ARIZONA 

MAGMA  COPPER  SMELTER 

SAN  MANUEL 

104,028 

0.4X 

48  WASHINGTON 

ASARCO  INC 

103.762 

0.4X 

49  PENNSYLVANIA 

PENNSYLVANIA  PWR  h   LGT 

MONTOUR 

101.855 

0.4X 

50  ARIZONA 

PHELPS  DODGE  CORP 

MORENO! 

101.196 

0.4X 

TOTAL  OF  50  MAJOR  SOURCES: 


9,735,467       39.8% 


SOURCE:    MCE.   CiP.    and  NAPAP   (1980)    Version  5. 


M0E/AR8/A0M/EI.    Auq-90 
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S02  EMISSIONS  from  NORTH  AMERICA  TOP  50  SOURCES  in  1980 

lalotonnes 
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(*)  Solid  columns:  top  10  sources. 


(93)  C.3/S02/35 

MAJOR  S02   POINT  SOURCES   IN  NORTH  AMERICA  IN  1985 

S02  X  of       Canada 

RANK     STATE            COMPANY                             PLANT       (tonnes)  NA  Total   Sources 


1  ONTARIO 

INCO 

695.000 

2.85 

• 

2  QUEBEC 

NCRANOA 

435.000 

•-35 

• 

3  OHIO 

OHIO  'OWE?  CO 

GAVIN 

329.537 

1.3X 

4  TENNESSEE 

TENNESSEE  VALLEY  AUT 

CLWBERLANO 

313.254 

1.3X 

5  ARIZONA 

PHELPS  OCOGE  -  DOUGLAS 

299,374 

1.2X 

5  GEORGIA 

GEORGIA  POWER  CO 

3CWEN 

276,363 

I.IX 

7  INDIANA 

PUBLIC  SERV  CO 

GIBSON 

276.027 

I.IX 

a  MANITOBA 

HBMS 

270.000 

I.IX 

« 

9  INDIANA 

IND-iCEN  ELEC  CORP 

CLIFTY  CREEtC 

243.583 

l.OX 

10  MISSOURI 

UNION  ELECTRIC  CO 

LABAOIE 

241.486 

l.OS 

11  OHIO 

OHIO  POWER  CO 

MUSKINGUH 

229.915 

0.9X 

12  GEORGIA 

GEORGIA  PCWER  CO 

WANSLEY 

225.575 

0.9X 

13  WEST  VIRGINIA 

MCNONGAHELA  POWER  CO 

HARRISON 

212.912 

0.9X 

14  OHIO 

OHIO  VALLEY  ELEC  CORP 

KYGER  CREEK 

202.053 

0.8X 

IS  ILLINOIS 

COMMONWEALTH  EDISON 

KINCAID 

193.584 

0.8X 

15  .MANITOBA 

INCO 

138.000 

0.8X 

• 

17  ARIZONA 

MAGMA  COPPER  SMELTER 

SAN  MANUEL 

173.561 

0.7X 

18  ONTARIO 

ONTARIO  HYDRO 

NANTICOKE 

159.000 

0.7X 

• 

19  PENNSYLVANIA 

PENNSYLVANIA  ELEC  CO 

C0NMAU6H  JO 

166.123 

0.7X 

20  OHIO 

OHIO  EDISON  CO 

W  H  SAMHIS 

163,596 

0.7X 

21  PENNSYLVANIA 

WEST  PENN  POWER  CO 

HATFIELD 

146.132 

0.6X 

22  OHIO 

DAYTON  PWR  i   LGT  CO 

J  M  STUART 

144.865 

0.6X 

23  ILLINOIS 

CENTRAL  ILL  PUBLIC 

COFFEEN 

144,618 

0.6X 

24  ALABAMA 

ALABAMA  POWER  CO 

E  C  GASTON 

144.458 

0.5X 

25  OHIO 

CLEVELAND  ELEC  ILLUM 

EASTLAKE 

143.588 

0.5X 

25  WEST  VIRGINIA 

OHIO  POWER  CO 

CAMMER 

142.460 

0.6X 

27  MISSOURI 

ASSOCIATED  ELECTRIC 

COOP 

138.178 

0.6X 

28  ILLINOIS 

ILLINOIS  POWER  CO 

BASTATE 

137.387 

0.6X 

29  FLORIDA 

TAMPA  ELECTRIC  CO 

BIG  BENO 

134.729 

0.5X 

30  INDIANA 

ALCOA  GENERATING  CORP 

133.615 

0.5X 

31  OHIO 

COLUMBUS  i   S  OH  ELEC 

CONESVILLE 

128.437 

0.5X 

32  OHIO 

CARDINAL  OPERATING  CO 

CARDINAL 

127.482 

0.5X 

33  ALABAMA 

TENNESSEE  VALLEY  AUT 

COLBERT 

124.755 

0.5X 

34  PENNSYLVANIA 

PENNSYLVANIA  POWER  &  LGT 

81  SES 

121.398 

0.5X 

35  ONTARIO 

ONTARIO  HYDRO 

LAMBTON 

118.000 

0.5X 

* 

36  GEORGIA 

GEORGIA  »OWER  CO 

YATES 

117,794 

0.5X 

37  MICHIGAN 

DETROIT  EDISON  CO 

MONROE 

117.003 

0.5X 

38  WEST  VIRGINIA 

VIRGINIA  ELEC  &  POWER 

MT  STORM 

116.403 

0.5X 

39  TENNESSEE 

TENNESSEE  VALLEY  AUT 

GALLATIN 

116,393 

0.5X 

40  ONTARIO 

ALGOMA  (WAWA) 

115.890 

0.5X 

* 

41  TEXAS 

TEXAS  UTILITIES 

MOUNT  PLEASANT 

114.947 

0.5X 

42  INDIANA 

PUBLIC  SERVICE  CO 

CAYUGA 

112.649 

0.5X 

43  «NTuaY 

TENNESSEE  VALLEY  AUT 

PARADISE 

110.675 

0.4X 

44  PENNSYLVANIA 

PENNSYLVANIA  ELEC  CO 

«YSTOHE  JO 

107.826 

0.4X 

45  ICENTUCKY 

LOUISVILLE  GAS  i   ELEC 

MILL  CREEK 

107.760 

0-4X 

46  WISCONSIN 

WIS  ELECTRIC  POWER 

OAX  CREEK 

104. 83« 

0.4X 

47  PUERTO  RICO 

CARIBBEAN  GULF  REFINING 

104.246 

0.4X 

48  PENNSYLVANIA 

PENNSYLVANIA  ELEC  CO 

HOMER  CTYJO 

101.360 

0.4X 

49  PENNSYLVANIA 

PENNSYLVANIA  PWR  &  LGT 

MONTOUR 

97.377 

0.45 

50  MISSOURI 

ASSOCIATED  ELEC  COOP 

THOMAS  HILL 

96.404 

0.4X 

TOTAL  OF  50  MAJOR  SOURCES: 

8,977 

,525    36 

.3% 

SOURCE.  MOE.  CJP,  and  NEDS  Point  Sources  (Greater  than  1.000  Tons/Year) 

MOE/ARB/AQM/EI  Auq-90 
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S02  EMISSIONS  from  NORTH  AMERICA  TOP  50  SOURCES  in  1985 

kilotonnes 
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(*)  Solid  columns:  top  10  sources. 


